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Reliable Direct Sources the World Quer 


FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 
DIVI DiVI 
CUTCH 
SUMAC—LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


v 


U. S. of A. Sales Agents for “’N.C.S.”" Brand South African Wattle Extract 
U. S. of A. Sales Agents for “SENS” Brand Powdered Valoneo Extract 


The Olson Sales Agency 
Smport + Export 
369 Lexington Avenue, New York 17, N. Y. 


Telephones: 


- i i 2-3734 
COROSAGE — 


Cable Address: 





No Matter What Kind of 
Leather You Make eco 


Gargoyle Leather Oils and Greases 
will help you make it better! 


Name the kind of leather you make —sole or 
luggage, handbag or glove— you can improve 
its quality by using Gargoyle leather oils, 
greases and specialties! 


In this famous family of tanning products you'll 

find the Sulfolines — exceptional fatliquoring 

agents... Curriers Greases— unsurpassed for 

leather stuffing...the Solenes, Sole Waterproofing 

Compounds and microcrystalline waxes... other 

leather oils and specialties —all made under the QUALITY 
most exacting standards to assure peak quality. AND SERVICE 


Our products, technical facilities and 89 years’ SINCE 1866 
experience are always at your service. Call us now. 


SOCONY-VACUUM OIL CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 


GARGOYLE 35:24: 
and GREASES 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 
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MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 
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Rohm & Haas Technical Help 
is Practical Help 


All three of these men are working in a tannery; but only two are on the tannery 
payroll. The one in the middle is a Rohm & Haas technical representative. He 
spends most of his working hours in tanneries as a process counselor. He is sup- 
ported by the experience and continuing research of the company’s leather 
laboratories. As new knowledge is gained and new discoveries made, he trans- 
lates them into practical results where they count, on the tannery floor. 

For all steps in leather-making, from unhairing to finishing, Rohm & Haas pro- 
vides not only the necessary products, but also technically-trained leather 
specialists who can help you to use these products to the best advantage. 
Whatever your leather problems may be, it will 

pay you to talk them over with your Rohm & 

Haas representative. 

SOME OUTSTANDING ROHM & HAAS LEATHER CHEMICALS ARE 


OROPON—the pioneer enzyme bate, standard of the 
leather industry. 


CHEMICALS FOR INDUSTRY 


TAMOL—the dye assist that made pastel colors practical. 


LEUKANOL—synthetic tan assist responsible for popular ROHM = HAAS 
acceptance of white leather. COMPANY 


OROTAN—synthetic tanning material providing in itself a 


complete replacement for natural tannins. WRSNETER SEUARE, FURLASSIPINA 6, PA. 


Representatives in principal foreign countries 


PRIMAL—leather finishing materials in the form of aqueous 

dispersions of acrylic resins. 
OrROPON, TAMOL, LEUKANOL, OROTAN and PRIMAL are 
trade-marks, Reg. U.S. Pat. Off. and in principal foreign countries. 












MEAD CHESTNUT EXTRACT 


is a superior tanning material, 
made by America’s largest producer 
of vegetable tanning extracts 


ut F0?) 
CHESTNUT 
£XTKACT 


Repeated experience has shown: 










A. Chestnut tanned leathers do not oxidize, darken 
on exposure to light, or develop an uneven color 
on aging, as do leathers tanned with many other 
materials, vegetable or synthetic. 










B. Since the tanning system demands acid, the use 
of chestnut, with its plumping acidity, saves you 
money. 





¢€. Mead Chestnut Extract eliminates up to 28% 
of leachhouse losses. 






D. There are no hidden costs. When you use Mead 
Chestnut Extract, no time- and money-consuming 
preparation is required. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


LEDJOGA 


WORLD’S LARGEST ee * 
- . . = sarressio-One of the 22 Italian plants controlle 
PRODUCERS OF hy Ledoga S.p.A. ' 


CHESTNUT EXTRACTS 


Types: © Ledoga regular solid and spray-dried Properties: Highly Concentrated ® Double De- 
powdered Chestnut Extracts colorized @ Very Light Colored @ Great 


E Purity (due to very low non-tannin 
e “Dulcotan”, a sweetened Chestnut Extract contents) 


LEDOGA 5S.p.A. sells the total production of 22 of the 38 plants in Italy making 
Chestnut Extract 


* 
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Importing Co.. Ine. 
44 a 53rd Street, S| York 22, N. Y. 


Exclusive Representative in the United States and Canada 


> 








ARKOTAN 


Highly efficient tanning assist adaptable for vege- 
table, chrome, alum and formaldehyde tannages. 


@ Imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 
@ Produces a clean, white leather when used in conjunction 


with chrome in the tannage and as a bleach on top. 


Information, samples and demonstration upon request. 


ARKAN 
Newark, N. J. 


Manufecturers of Industrial Chemicals 
for over 50 years 





PRODUCE HIGH GRADE 


LEATHER 


SYNEKTAN 0-230 FAT LIQUOR L-90B 
SYNEKTAN 0-272 FAT LIQUOR 0-270 


For White Leather At Reasonable Cost 
White Leather In Sheep, Goat, Calf Or Sides 
White Tan In Combination With Chrome 
White Nubuck, White Suede 
White Bleached Chrome Stock 
White Extract Type Of Leather 


FUNGIZYME BATES 
AS — BS — CS 


Pancreatic bating salts of standard, 
controlled quality. 


SULPHONATED OILS (Various Bases) 


MONOPOLE OIL (For Finishing) 


SAMPLES AND INFORMATION UPON REQUEST. 





ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne, Scrymser representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


OTHER BORNE, SCRYMSER SPECIALTIES | (| 
(Get the Facts about These, Too!) wn 
COMPOUND for WHEELING (RYMSF 


<A> COMPOUND for SPONGING Our Laboratory 


Supreme A Compound Facilities are 


Bretolene - Saxon Oil always at your 
disposal 


BORNE, SCRYMSER COMPANY iniisis « c 





CHOICE 
or Higher Quality 


Leather Production 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 


Tanners Lime — Chemicals 
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Shaving leather at Northwestern Leather Company, Sault Ste. Marie, Michigan. 


How TANAK*® MRX lets you hold... 


or even better 


Once it permeates your stock, TANAK MRX Tan- 
ning Agent builds larger molecules by polymeri- 
zation, making your leather plumper and more 
round. You can hold or even better shaver’s 
weight from the pasting plates. The result is 
improved bellies and flanks, tighter break, 
tighter grain and better temper. 

Tanners everywhere are discovering the market- 
building advantages of TANAK MRX and, working 


To make 
leather better 
through 
chemistry... 


Begin at the beginning to 
make good leather—that’s 
what tanners do when they 
use DEPILIN® Unhairing 
Agent. It gives you cleaner, 
whiter stock and better 
process control. 


shaver’s weight 


closely with Cyanamid’s Technical Staff, are up- 
grading both their white and their colored stock. 

To realize the benefits of TANAK MRX, contact 
your Cyanamid representative. To help solve 
your product and process problems, the com- 
plete staff and facilities of Cyanamid’s modern 
application laboratory are at your disposal... 
along with our full selection of leather proc- 
essing chemicals. 


> 
AMERICAN Gyanamid LOMPANY 


LEATHER CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto & Montreal 
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SPOILAGE 


as part of (food 


housekeeping practice 





BSM-11 is highly effective in 
controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums. 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee * Representatives in Most Countries 


(Zim MICROORGANISM CONTROL SPECIALISTS 





imited, Toronto & Montreal 


A thowes 


Lucky for Leather there’s 


FOR NITREX GIVES LEATHER A HOST 
OF WONDERFUL NEW COMPETITIVE SELLING PROPERTIES! 


New toughness! With its own high film strength, New ease of treatment! A water dispersion, Nitrex 
this specially developed latex greatly strengthens is highly compatible with casein and other leather fin- 
leather against scuffing and all sorts of abrasion. ishing materials. 
New life! Nitrex® protects leather against water, 
gasoline, oil stains—against alcohols, glycols, paint and 
ink driers, lacquer solvents. It keeps it soft and supple 
—resistant to sunlight and aging—free of crazing and acrylonitrile latex for the beauty and toughness they 


cracking for years of service. need in a highly competitive market. For more infor- 


New beauty! Nitrex provides tack-free finishes— ation on the use and many advantages of Nitrex, 
transparent or opaque—in a wide variety of deep, write to Naugatuck—world’s leader in the develop- 
lasting colors. ment and supply of latex compounds. 


N augatuck Chemical 


Treat your leather products to Nitrex. See why more 
and more leather finishers are turning to this special 


Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron e Boston e Charlotte « Chicago e Los Angeles e Memphis e New York e Philadelphia e INCANADA: Naugatuck Chemicals, 
Elmira, One. e Rubber Chemica!s e Synthetic Rubber e Plastics e Agricultural Chemicals e Reclaimed Rubber e Latices e Cable Address: Rubexporrt, N. Y. 








(4im MICROORGANISM CONTROL SPECIALISTS 
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EXTRACTS & RAW TANNING MATERIALS 


QUEBRACHO WATTLE 


solid: solid: 
CF del C CROWN REALTAN KENMOSA ELEPHANT 
liquid: liquid: 
SM... SMS WATEX 
ground or spray dried ground or spray dried 
ORDINARY . . . PUREX WATTLE 
iY RABO LAIN ChESTMUT 
spray powdered & solid spray powdered & solid 


MANGROVE & WATTLE BARK 
WHOLE & CRUSHED MYRABOLAMS 
VALONEA TARA SUMAC ODIVI DIVI 

SPRAY POWDERED MANGROVE & VALONEA 


Importers and Processors 


THE RIVER PLATE CORPORATION 





CHRYSLER BLDG., NEW YORK 17, N. Y. Plant: NEWARK, N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 











Elmira, Ont e Rubber Chemicals e Synthetic Rubber e Plastics ¢ Agricultural Chemicals Reclaimed Rubber e Latices e Cable Address: Kubexport, N. 1 
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IT NOW TAKES ONLY 7 DAYS TO 
PRODUCE GOOD SOLE LEATHER! | TANNAGES 


use Wattle Extract 


Suitably prepared Wattle liquors can penetrate as the tanning ma- 

: cS : ss terial base. Wattle 

the heaviest steer-hides in less than a week, with- sonsbines. colieie 
. molecular size with 

out any pretannage. Simple treatment of the extract oie 
and careful control of conditions in deliming and tions for rapid pene- 


tanning will result in consistently good bottom stock <a aie ae 


in 6 to 8 days. hide collagen. 





WATTLE MAKES GOOD LEATHER 





SOUTH AFRICAN WATTLE EXTRACT MFRS. ASSO. , 
Pietermaritzburg, Natal, Union of South Africa onaneiemen 


KENYA WATTLE MANUFACTURERS ASSOCIATION 
Nairobi, Kenya, East Africa 











AT YOUR SERVICE... 


Let our 





ATLAS 


Guaranteed OILS 
© NEATSFOOT OILS 
© SULPHONATED COD OILS 


© SULPHONATED 
NEATSFOOT OILS 


© SPLIT OILS 


© MOELLONS, and many 
specialty Products 






A Name and Symbol 


Pre-eminent in the Tannery Industry 
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of specialized experience 
work for you. . . profitably 


® For over half a century, ATLAS has 
been a leader in the production of 
Quality Oils for the Tanning Industry, 
through extensive research to serve 
you better. ATLAS specialized 
research, plus many years of practical 
experience in the production of 
consistently high-quality, guaranteed 
oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the “quality look" 

with ATLAS Oils. 


ATLAS Refinery, Inc. 


142 LOCKWOOD ST. 


NEWARK 5, N. J. 
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QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


INTERNATIONAL 


MANUFACTURERS: IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DIVI 


. VALONIA 
FACTORY: ETC. 


Staten Island, N. Y. 


Representatives: 
Harvey J. Boutin & Son Yocum Faust, Limited 


San Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cuba Mexico City, Mexico 
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How 


HOOKER 
CHEMICALS 


help you 
cut processing costs 


Hooker supplies you with: 





e High-purity sodium sulfides that dis 


solve fast, for immediate use Sodium Sulfide 


e Caustic soda and other chemicals of Sodium Sulfhydrate 
consistent uniformity that help you 


s ; Sodium Tetrasulfide 
standardize on processing methods 


Caustic Soda 


Make Hooker your source of supply. Muriatic Acid 
Write for delivery information and Sodium Benzoate 
prices. Hooker Electrochemical Com- PARADI® (Hooker 


pany, 3 Union St., Niagara Falls, N.Y. Paradichlorobenzene) 





For precision control of unhairing solu- For time-saving data on soaking 
tions—Send for Hooker Bulletin 500. —Write for Hooker Bulletin 
It tells how Hooker Sodium Sulfhy- 505. It describes how tanners 
drate lets you adjust the sulfide and are cutting soaking time in half 
alkali strength of unhairing solu by using Hooker Sodium Tetra- 
tions exactly as you wish sulfide solution. 


ula an th ailhalaiteal — 
CHEMICALS HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS TACOMA NEW YORK CHICAGO LOS ANGELES 















BARKEY 


Importing Co. Inc. 
44 EAST 53rd STREET @ NEW YORK 22, N. Y. 


IMPORTERS 


VEGETABLE TANNING EXTRACTS 
AND RAW MATERIALS 

















* Wattle Bark * Wattle Extract 
* Quebracho Extract +» Mangrove Bark 








* Valonia Cups, Beards * Divi divi 
- Valonia Extract, Valex Brand 








* Sicily Sumac * Myrabolans 


sou AGENTS FOR UNITED STATES & CANADA 
“ITALIAN CHESTNUT EXTRACTS 


SOLID & POWDERED 





















Produced by 


LEDOGA S. p. A. 


MILANO, ITALY 
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SUMAC from icily DIVI-DIVI 


from Santo Domingo 






from Malayan Straits 
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Raw materials for tanning extracts are brought to us from all 
over the world by ships like*the “African Moon” of the Farrell 
Lines and our own chartered boats. 

a ~ ee 





FOREMOST IMPORTERS 
AND PROCESSORS OF 


a’ J ; ; : ~ 
@ Gi == 
QUERBRACHO 


from the Argentine 





For nearly a century — since 1869 — The J. S. YOUNG CO. continuously has imported, 
processed and manufactured — in its modern 8'3-acre Baltimore plant — highest quality 
tanning extracts for the industry. 


They include: 
LOGWOOD © WATTLE BARK © SUMAC © DIVI-DIVI © GAMBIER © QUERBRACHO © MYRABOLAM 
OSAGE ORANGE © CHESTNUT WOOD EXTRACT © FUSTIC © HYPERNIC © TANNIC ACID 


— We are also manufacturers of the famous CHEMBARK 
CHESTNUT WOOD / viract natural tanning extracts for the Chemtan Co. and other 


special products 
from France and Italy eee 


we J. S. YOUNG CO. 


2701-2733 Boston St., Baltimore 24, Maryland 
Experienced technical advice available on request from Baltimore or from any of our branches. 
Branches: PHILADELPHIA © MILWAUKEE @ PATERSON,N.J. ® DANVERS, MASS. 








CHEMTAN 


° AND R-4 


Resinous Tanning Materials 


for tanning and retanning 


Full, yet smooth 
leather—excel- 

lent yield—improved 
sorting figures. 


ASK for the latest 
formulations. 


DEVELOPMENT AND 
INTRODUCTION 

OF BETTER 
CHEMICALS FOR 
TANNING 
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Accurate weighings in less than thirty seconds.......-246-. 





METTLER 
BALANCES 


including 


SEMIMICRO 
and MICRO 


> RAPID WEIGHING—by dialing 
built-in weights 


> CONSTANT SENSITIVITY 
> DIRECT READING 
> SINGLE PAN 


> SAPPHIRE KNIFE EDGES AND 
PLANES 








ANALYTICAL BALANCES, Mettler. 
Single pan, direct reading, rapid weighing, 
accurate Balances with built-in Stainless steel 
weights operated by dials on front panel. 
Made in Switzerland and in satisfactory use 
throughout the world for the past eight years; 
now assembled—with the exception of the 
Micro model—and serviced in maker's U.S.A. 
branch. 

Operate on the principle of weighing by 
substitution on a single pan with beam subject 
to constant load throughout the entire range, 
which method is recognized as highly accu- 
rate. Operation is simple and weighings can 
be completed in less than 30 seconds. Total 
weight is read directly from indicator on front 
panel. Sensitivity is constant throughout the 
weighing range. 


et 
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1888.-C, 





The specially engineered packing includes 
all tools necessary for installation. 


1867-J. Balance, Analytical, Mettler B-5, capacity 200 
grams, accuracy + 0.1 mg. With air damper and trans- 
former for 110, 125, 145 or 220 volts, 50 or 60 cycles a.c., 
but without magnifier-light shield...........0055 895.00 


1888-C. Balance, Semimicro, Mettler B-6, similar 
to 1867-J but with capacity 100 grams, accuracy 
within optical range + 0.02 mg, accuracy of entire 
set of weights + 0.1 mg, and with magnifier-light 
Gin oe ue cn cneeiicctuceentesers 995.00 


1888-M. Balance, Microchemical, Mettler M-5, ca- 
pacity 20 grams, accuracy within optical range 
+ 0.002 mg, accuracy of entire set of weights 
+ 0.02 mg. With front radiation shield and 
magnifier-light shield. ..........s005 1,150.00 


More detailed information sent upon request. 








A.H.T. CO. 
tie a 


ARTHUR H. THOMAS COMPANY 
Laboulory Afparalus and Keeagents 


WEST WASHINGTON SQUARE 





PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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NOTICE OF ERROR 


The February issue of the 1954 Journal ends with page 132 and the 
March issue begins with page 173. No material was omitted from the 
Journal; only paging error exists. 


BUREAU OF EMPLOYMENT 
LEATHER CHEMIST: With industrial experience offers his services 


as a tanner or to an industry of leather chemicals. Would work as a.tanner’s 
assistant. Can work in research. Academic background. 28 years old. 
Location secondary. Reply to Box JB103, Dr. Fred O’Flaherty, American 
Leather Chemists Association, University of Cincinnati, Cincinnati 21, Ohio. 


PROVISIONAL PROGRAM FOR STOCKHOLM CONFERENCE OF 
THE INTERNATIONAL UNION OF LEATHER CHEMISTS 
SOCIETIES 
Aue. Ist. - Auc. 4th, 1955 
VENUE OF CONFERENCE 
Kungl. Tekniska Hogskolan (Royal Technical Institute), Valhallavagen, 
Stockholm O. 

Sunpay, JuLy 31st. 


Afternoon At 5 p. m.—Meeting of Executive Committee of the International 
Union of Tekniska Muscet. (The Technical Museum). 


Evening At 7-10 p. m.—Registration and Reception of Delegates and Visitors 
by invitation of the Nordic Leather Chemists Society at Tekniska 
Museet (The Technical Museum). 


Monpay, Aucust Ist. 


Morning 9-10 p. m.—Meeting of Delegates of International Union. 
10-12 noon—Official Opening of Conference. 
Presidential Address. 


Afternoon 1-5 p. m.—Symposium on “The Properties of Leather’. Intro- 
duction by the Symposium Chairman, Mr. J. R. Blockey. Lectures 
by Drs. Baumann, Kanagy and Mitton. Discussion. Meeting of Com- 
missions. 


Evening—Evening free. 


Tuespay, AuGusT 2np. 


Morning 9 a. m.-12 Noon—Symposium on “Fundamentals of the Chemistry 
ymp : 





PROVISIONAL PROGRAM FOR THE STOCKHOLM CONFERENCE 111 


of Tanning Processes”. Introduction by the President of the Union. 
Lectures by Drs. Pankhurst, Balanyi, White, Kuntzel, Otto and Turley. 


Afternoon 1-4 p. m.—Continuation of the Symposium. Discussions on the 
lectures will be opened by appointed speakers. 


Evening at 5 p. m.—Reception at Stadshuset, The Town Hall of Stockholm, 
by invitation of the Stockholm City Council. 


WeEDNEspDay, AucusT 3rd. 


Morning 9-12 a. m.—Reading and discussion of scientific papers. 
12-1 p. m.—“Our Present Knowledge of Collagen’, 
lecture by Professor W. Grassmann. 


Afternoon 2-5 p. m.—Visit to Skansen, The National Folk Park of Stockholm, 
where lunch will be served followed by a conducted tour of Skansen, 
including a visit to the old Tannery. 


Evening 5-9 p. m.—Excursion around the Archipelago of Stockholm. The 
Lunch and Excursion are by invitation of the Swedish Leather Industry 


and Allied Industries. 


Tuurspay, Aucust 4th 
Morning 9.30 a. m.-12 Noon—Reading and discussion of scientific papers. 


Afternoon 1-4 p. m.—Scientific papers. Open meeting of Conference to 
receive reports from Commissions. General Meeting. Closing of 
Conference. 


Evening 7 p. m.—Banquet in Gyllene Salen, Stockholm’s Stadshus (Town 
Hall). (Dinner jacket or dark suit). 


Nore: Arrangements have been made for lunch to be provided on Mon., 
Tues., and Thursday at the nearby restaurant in the Students Hostel “Do- 
mus.” 


A special program will be arranged for the Ladies. 


Intending visitors to the Conference are reminded of the desirability of 
notifying the secretaries of their respective Societies as soon as possible, in 
view of the great demand for hotel accommodation in Stockholm, and in order 
to facilitate the arrangements. Secretaries of the Societies can then keep the 
Organisers of the Conference in Stockholm advised. 


The official travelling Agents for the Conference are Messrs. Thos. Cook 
& Son Ltd. 
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Significance of the Results of Some Physical Tests 
on Upper Leather* 


By Josern R. Kanacy 


National Bureau of Standards 


ABSTRACTS 


The results of various physical tests, including tensile, stitch tearing, tongue 
tearing, and bursting strength, obtained on chrome and chrome-retanned 
upper leather are discussed. The tests are compared and correlation coeffici- 
ents for the variations between the results of tests over the area of a side are 
given. 

From the results, it is concluded that the tensile strength is not influenced 
by the combination tannage of vegetable tannins and chrome, but that 
tongue tearing strength and bursting strength are influenced. 

It is further concluded that the tongue tearing and bursting strength 
tests are the best to use for the evaluation of upper leather, since they appear 
to give an indication of the magnitude of the forces of attraction between 
fibrous structural units. The tensile strength test gives a measure of the 
longitudinal strength of these units. The stitch tearing test gives an indi- 
cation of the load supported by the leather before a tear starts. After a tear 
develops, the mechanism of the test is similar to the tongue tearing test. 
Some thought should be given to the conversion of physical strength data 
to a unit hide substance basis if the results are to be used for making com- 
parisons between different tannages. 


1. INTRODUCTION 


Leather is composed principally of random interweaving collagen fibers 
or bundles containing fibers. The condition of these and the manner in which 
they interweave to form a complex fiber matrix constitutes the fibrous 
structure of the leather. The physical properties of a leather are the resultant 
of the physical properties of these fibers so that the fibrous structure is 
closely related to the strength and other properties of the leather. 

The fibrous structure of leather is known to vary over the area of a hide '. 
The fibers are known to be oriented longitudinally to different degrees 
depending upon the location on the hide and also transversely or perpen- 
dicular to the grain surface. The direction of orientation has an important 
influence on strength!. The degree with which the larger fibers are broken 
and separated into smaller fibrils has an influence on the strength and other 
physical properties of leather. 


* This report is made as a part of the Leather Research Program sponsored by the Research and De- 
velopment Division, Office of the Quartermaster General, Department of the Army. The program is under 
the Advisory Direction of the National Research Council. 
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During the past few years much information has been obtained at the 
National Bureau of Standards on the variation of the strength of leather 
over the area of a hide 2. These strength data were obtained by means of the 
conventional physical strength methods currently applied to leather, namely, 
the tensile test, stitch tearing test, tongue tearing test, and the bursting test. 
The strength determinations were made in two directions, parallel and per- 
pendicular to the backbone line. All of the tests indicated that there was 
considerable variation in strength over the area of a hide. However, in the 
same or similar locations the strength measurements by the various test 
methods differed considerably and high figures obtained by one method did 
not necessarily assure the same to be the case regarding any one of the other 
test methods. The strength of leather as determined is apparently a function 
of both the fibrous structure and the mechanism of the test. The purpose of 
this paper is to point out some of the pertinent relations among the test 
results obtained and to discuss their meaning with regard to the fibrous 
structure of leather. 


2. Source Or Data 


The data in this paper were obtained from tests on 30 split and 30 unsplit 
chrome-tanned steer sides and 30 chrome-retanned sides consisting of 15 
cow and 15 steer sides. Most of these data are presented in four other pa- 
pers !, 2, 8, 4, together with the methods used in taking the test specimens and 
other details. 


3. Resutts ANpD Discussion 


The breaking load measured in any strength test on leather is directly re- 
lated to the number of fibers which become involved in the test prior to rup- 
ture. A high strength value for leather, therefore, may result from a large 
number of fibers, whereas a low value may be due to a rupture that involves 
only a few fibers. For example, the influence of high grease content and the 
effect of rate of loading on strength may be mentioned *. Lubrication may be 
considered to permit the fibers to slip over each other more easily to new 
positions before rupture and, therefore, to distribute the load over more 
fibers. Likewise, slow application of the load may be considered to permit 
time for the fiber matrix to rearrange and to distribute the load more uni- 
formly 4. 

The method of applying the load on the fibers also influences the measured 
strength. For example, it has been shown > that the stitch tear values obtained 
are not a true function of thickness as are the tensile values. This is inter- 
preted as due to the fact that the load in the former test is not distributed 
uniformly over the entire cross section. The fibers on the side of the specimen 
next to the wire—the grain surface—are stretched more than those on the 
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flesh side; consequently, the fibers that are stretched most will tear first and, 
the tear proceeds from the grain towards the flesh. The load recorded in this 
test is related to the number of fibers that become involved at the moment of 
rupture. Therefore it is conceivable that in this test a tearing load will be 
obtained which does not depend entirely on thickness. Similarly, it may be 
seen that the tongue tear and the bursting tests give entirely different results 
for the strength of the leather, and these values may require a different in- 
terpretation from that of either the tensile strength test or the stitch tear 
test. Therefore, it may be concluded that the measured strength of leather 
depends on the mechanism of the test and method of application of the load. 


3.1 Apparent Density 


For a heterogeneous material having a porous matrix, such as leather, it 
might be expected that there would be some relation of strength to the amount, 
weight, or apparent density of the fiber matrix in each particular location. 


TABLE I 


Apparent Densities of Leathers Containing Grease and with Grease Removed 
(Values are averages of 4 specimens, each from a separate side) 
Chrome-retanned 





Chrome-tanned : er Cows _ ! : ‘Steers 
with with with 
Location grease degreased grease degreased grease degreased 
1 0.8401 0.5976 0.7846 0.5851 0.7828 0.5687 
2 0.8141 0.6020 0.7982 0.5684 0.774 0.5680 
3 0.7941 0.6260 0.8144 0.6186 0.8016 0.6110 
+ 0.7938 0.6429 0.8189 0.6174 0.8210 0.6261 
5 0.7953 0.6476 0.8356 0.6378 0.8084 0.6315 
6 0.7751 0.6322 0.8161 0.6622 0.7962 0.6576 
7 0.7904 0.6358 0.8030 0.6526 0.7844 0.6494 
11 0.8615 0.6030 0.8140 0.5582 0.7976 0.5722 
12 0.8595 0.6297 0.8388 0.6076 0.8036 0.5869 
13 0.8201 0.6420 0.8331 0.6312 0.8340 0.6210 
14 0.8084 0.6419 0.8472 0.6294 0.8090 0.6468 
15 0.8139 0.6438 0.8398 0.6304 0.8208 0.6338 
16 0.7947 0.6589 0.8370 0.6368 0.8126 0.6513 
7 0.7672 0.6332 0.8224 0.6544 0.8008 0.6396 
21 0.8817 0.5804 0.8348 0.5907 0.7961 0.5737 
22 0.8832 0.5954 0.8388 0.6127 0.8416 0.6086 
23 0.8307 0.6352 0.8407 0.6380 0.8336 0.6226 
24 0.8227 0.6449 0.8677 0.6470 0.8621 0.6379 
25 0.8160 0.6470 0.8628 0.6396 0.8506 0.6123 
26 0.8246 0.6317 0.8577 0.6260 0.8462 0.6228 
27 0.8357 0.6095 0.8278 0.6388 0.8300 0.6268 





Average 0.8201 0.6276 0.8301 0.6229 0.8147 0.6175 
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It is assumed that the real density of the fibers is constant. Accordingly, 
measurements of the apparent density of chrome and chrome-retanned 
leathers were made from calculations based on the weights and dimensions 
of the pieces. These determinations were made on degreased specimens and 
also on specimens containing the original grease placed in the leather by the 
tanner. The apparent densities of the specimens containing the grease ob- 
viously show no relationship to the apparent density of the fiber matrix of 
the leather; therefore, it was necessary to remove the grease to obtain perti- 
nent values. The correlation coefficient of the apparent density of greased 
specimens versus grease content for the split chrome-tanned leather was 
0.9, which indicated that the apparent density was closely related to the 
grease content. Results for the apparent densities of chrome-tanned leather 
and chrome-retanned cow and steer sides are given in table 1. These results 
are averages of four specimens, one from each location of four different 
hides. 


Although the retanned leathers contain about 20 per cent of vegetable 
tanning material in addition to the chromic oxide, which is about equivalent 
to that held by the chrome leather‘, the average apparent density of the 
former is no greater than that of the latter. It must be concluded, therefore, 
that a volume change has occurred in the chrome-retanned leather and the 
amount of hide substance per unit volume has been decreased accordingly. 
It might then be expected that the strength per unit thickness for the re- 
tanned leathers should be lower than that of the chrome-tanned leathers. 


To determine whether there is any correlation between apparent density 
and strength values, coefficients of correlation of the density of the degreased 
split chrome-tanned leathers and the degreased chrome-retanned cow sides 
with the physical tests were determined. These coefficients of correlation 
were calculated for the perpendicular direction and for the sum of the strengths 
in the perpendicular and parallel directions. The latter parameter was used 
because the apparent density gives the total weight of the fiber in both 
directions. The results are given in table 2. 


TABLE 2 


Correlation of Physical Tests with apparent Density of Degreased Leather 





Stitch Tongue 
Leather Direction Tensile tear tear Burst 
1. ae — pay I rs rt - fr i r , 
Split, chrome tanned Perpendicular 0.42 —0 .03 —0.24 0.12 
do. Perpendicular + 
parallel 0.47 —0.15 —0.23 
Cows, chrome-retanned Perpendicular 0.27 0.12 0.008 0.13 
do. Perpendicular + 


parallel 0.36 0.01 —0.022 
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These correlation coefficients are too low to be of significance, and therefore 
it is concluded that there is no relation between apparent density and strength. 
Tensile strength has the highest correlation coefficient with density, but 
this also is not sufficiently high to be statistically significant. Since weight 
or the number of fibers per unit volume is not related to strength, it is as- 
sumed that structure is the more important factor determining strength 
for leather. 


3.2 Tensile Strength. 


Tensile strength was the first strength test applied to leather and at the 
present time it is more generally applied than any other of the mechanical 
tests used. In table 3 the tensile strengths of a large number of materials, 


TABLE 3 


Tensile Strengths of Various Materials 





Tensile Strength 
Material Lb/in.2 





Cast Iron 14,000 to 28,000 
Hardened steel spring 85,000 to 427,000 
Copper Wire 64,000 71,000 
Aluminum 28,000 43,000 
Lead 2,800 3,600 
Wood 8,500 17,000 
Silk 50,000 to 85,000 
Cotton 28,000 114,000 
Irish Flax Greater than 140,000 
Viscose 6,000 to 20,000 
Well-oriented viscose 57,000 to 114,000 
Acetate sheet 5,700 to 13,000 
Well-oriented acetate rayon 57,000 to 140,000 
Leather 4,000 to 6,000 
Kangaroo tendon 47,000 to 58,000 





including metals and fibers are given ®. It may be observed that only the best 
steels have a higher tensile strength than some of the oriented fibers. Leather, 
which is a type of woven fabric, has a rather low tensile strength compared 
to that of a material containing oriented collagen fibers such as kangaroo 
tendon or certain of the textile fibers. 


Breakage in the tensile test may be considered to result from either the 
rupture of chains or the slipping of adjacent chains. The reason for the high 
tensile strength of the native fibers is believed to be their predominately 
primary valence chain structure *®. A large amount of energy is required to 
break such chains. In well-oriented artificial fibers it is supposed that the 
chains that are of limited length are associated over part of their length to 
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form a true lattice as a result of the interaction forces between hydoxyl and 
peptide groups. Rupture in such cases may occur as a result of the fracture 
of the chains or slipping of the associated chains over one another or both. 
In artificial silk prepared from material that has been carefully treated, in 
which the orientation is good, the internal cohesion is so considerable that in 
practice chain fracture only is believed to occur, a condition simliar to that 
existing in the native fiber*. The tensile strengths of well-oriented artificial 
fibers, therefore, may approach the strengths of native fibers as an upper 
limit. On slipping, irreversible deformation is believed to lead to thinning 
of the fiber and ultimately to breakage. A slow application of tension should 
favor slipping, while a rapid rise in tension should favor rupture of the chains. 


For purposes of comparison, kangaroo tendon may be considered as a native, 
well-oriented collagen fiber. Its strength approaches that of silk and some of 
the oriented artificial fibers. Therefore it is obvious that the reason leather, 
appears to have such a low tensile strength is because of the arrangement 
of the fibers in the woven hide matrix. In the determination of the tensile 
strength of leather using a specimen 0.5 inch wide, it is apparent that the 
total load is carried largely by the fibers whose directions are nearly parallel 
to the direction of the load. The tensile strength of leather specimens may 
be assumed to be proportional to the number of fibers over which the load is 
distributed. 


POUNDS 


IN 


LOAD 


10 20 30 40 50 
ELONGATION PERCENT 


FIGURE 1. Load-elongation curve for tensile strength determination of leather. 
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TENSILE TEST 


TENSILE BREAK 


FIGURE 2. Diagram of specimen and forces exerted in tensile strength test for leather. 


Tf 


A 


FIGURE 2a. Photograph of specimen used in tensile test. A. Specimen before testing. 
B. elongated specimen. C. elongated and broken_specimen. 
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The original cross section of the tensile specimen of leather is used to cal- 
culate the tensile strength. Because of stretching, which causes narrowing 
of the cross section, the actual cross section at break is invariably less than 
that of the original specimen. Stretch is usually determined simultaneously 
with the tensile strength, but the question of whether or not there is actually 
any relation between stretch and load at failure has received very little con- 
sideration. A typical load-elongation curve for leather is given in figure 1. 
This sketch shows that considerable elongation occurs before the load on 
the fibers becomes sufficient to produce rupture. A diagram of the relation 
between specimen and forces exerted during a tensile test is shown in figure 2. 
A photograph showing the stretch and final break of a specimen during this 
test is shown in figure 2a. 


By application of a correction based on the stretch, the cross section of the 
specimen at break may be calculated. The tensile strength may then be based 
on this figure. Such a procedure has been used by Maron, Madow, and Tri- 
_.(E+100) 

100 
where S is the actual strength based on the cross section at break, T is the 


nastie 7 and applied to rubber latex films. The equation used was S 


tensile strength calculated on the original cross section, and E is the percent- 
age of elongation. Results calculated on this basis for strengths in the per- 


pendicular direction in all of the positions on one side of split leather are given 
in table 4+. The tensile strength calculated on the original cross section and 


TABLE 4 


Original and Actual Tensile Strengths and Product of Original Tensile Strength 
and Elongation of Duplicate Specimens in Various Locations of 


Chrometanned Steer Side Leather 





Original* Elongation x Actualt 
tensile original tensile 
Location strength Elongation tensile strength strength 


10 Ib./in.2 % 10 Ib. in.2 10 Ib./in2 
466 65 30: 769 
510 67 7 852 
389 57 611 
363 : 595 

620 
714 
393 
513 
800 
606 
854 
1246 
1041 
939 
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TABLE 4 _ (Continued) 











Original* Elongation x : Actualt 
tensile original tensile 
Location strength Elongation tensile strength strength 
10 Ib./in.2 : % 10 Ib./in.2 10 Ib.in2 
11 590 84 496 1086 
598 75 449 1047 
12 516 70 361 877 
501 66 331 832 
13 558 60 335 893 
558 55 307 865 
14 258 78 201 459 
420 66 277 697 
15 368 51 188 556 
357 56 200 557 
16 391 60 235 626 
390 68 265 655 
17 373 68 254 627 
374 71 266 640 
21 368 73 269 637 
382 65 248 630 
22 298 66 197 495 
351 63 221 572 
23 366 57 209 575 
399 76 303 702 
24 339 55 186 525 
430 65 280 710 
25 520 56 291 811 
559 56 313 872 
26 483 70 338 821 
399 73 291 690 
27 435 79 344 779 
456 73 333 789 
Average 435 67 294 728 
Standard deviation 100 78 181 
Percentage coefficient 
of variation 23.0 26.4 24.9 


* Tensile strength calculated on basis of original cross section. 
t Tensile strength calculated on basis of cross section at break. 





the product of the tensile strength and the elongation are also included. 
The purpose of these experiments was to determine if any of these methods of 
calculation decreased the variation of the results. Standard deviations and 
percentage coefficients of variation are given for each of the sets of data. 
The results show that no improvement is made in the percentage coefficient 
of variation by basing the strength on the cross section at break or on the 
product of the tensile strength and the elongation. The results for strength 
based on the cross section at break are much higher, as is to be expected, 
but the variability of the results has not been improved. 
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The tensile strength of a side of leather shows considerable variation de- 
pending upon the location on the side or area in which the test is made and 
also depending upon the direction in which the specimen for the test is cut }, 2, 4. 
A diagram showing the plan for cutting the sides into blocks for these tects 
is given in figure 3 and described in detail in a previous publication?. The 





FIGURE 3. Plan used in cutting sides into blocks for the tests, 


average tensile strength for a side in these tests is nearly 20 per cent greater 
if determined parallel to the backbone rather than if determined perpen- 
dicular to the backbone. This may be interpreted to indicate that a greater 
percentage of the fibers are oriented in the parallel direction. The stretch, 
on the other hand, shows the opposite trend. Stretch is approximately 20 
per cent less if measured parallel to the backbone than if measured perpen- 
dicular to the backbone. If the product of the stretch and the strength in 
the two directions is determined, a value nearly constant for both directions 
is obtained. Such results for five different sets of data are given in table 5. The 
product of the load and the percentage of stretch gives a measure of the 
energy of rupture. The results show that on the average the energy of rupture 
is equal in both directions for the same hide and the same tannage. 

Several explanations for this observation may be given. The first is similar 
to one suggested by Mitton’ in which it is assumed that the fibers behave 
as the individual strands in a wire screen or mesh. It is noted that in the per- 
formance of the tensile test, the cross section becomes narrower when the 
load is applied and therefore the fibers tend to become oriented in the direc- 
tion of the applied stress. This permits the mesh to elongate in a single direc- 
tion. It may be assumed that the fewer the number of fibers initially oriented 
in a definite direction, the more the mesh may distort or stretch when pulled 
in that direction. The magnitude of stretch therefore, would be inversely 
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TABLE 5 


Product of Tensile Strength and Elongation 


a. Split chrome-tanned sides* 








Tensile St renath x Tensile : : Strength x 
Side Strength Elongation elongation strength Elongation elongation 
Ib./in.2 % Ib./in.2- bjin? % Ibn? 
| / i | / / L | [ 
A 528x10 60 317x10 449x10 68 305x10 
B 464 55 255 391 61 238 
Cc 573 53 304 432 65 281 
D 525 53 278 459 62 285 
E 475 49 233 389 59 230 
F 544 52 283 435 63 274 
G 581 53 308 430 64 275 
H 520 56 291 416 65 270 
J 513 51 262 420 66 277 
K 490 53 260 381 70 267 
L 516 52 268 417 63 263 
M 452 51 230 407 59 240 
N 576 53 305 447 65 291 
O 526 51 268 391 74 289 
r 493 56 276 480 60 288 
Q 475 51 242 398 61 243 
R 506 51 258 472 60 283 
S 554 56 310 449 66 296 
a 478 53 253 435 67 291 
U 466 52 242 386 63 243 
V 438 56 245 388 57 221 
W 461 53 244 414 64 265 
X 482 52 251 376 68 256 
7 553 54 299 463 67 310 
FA 420 58 244 344 68 234 
XA 424 53 225 353 62 219 
XB 522 55 287 400 71 284 
XC 518 54 280 438 62 272 
XD 496 55 273 437 67 293 
XE 477 55 262 373 67 250 
Average 268 268 
b. Unsplit chrome-tanned sides* 
T 474x10 53 250x10 415x10 68 282x10 
W 508 56 284 431 63 272 
Y 564 52 293 421 64 269 
X 502 53 266 430 64 275 
- 498 50 249 412 60 247 
XA 587 49 288 454 65 295 


*Results given for parallel direction are averages of 21 to 42 specimens; those in horizontal direction 
are averages of 42 specimens. 
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Table 5 (Continued) 





Strength x 





Tensile 














3 “Penile Strength x 
_ Side Strength Elongation elongation strength Ls Elongation _elongation 
Ib./in.2 Q Ib./in.2 “Ib in.2 % Ib./in.2 
| / 
XB 588 49 288 432 67 289 
XD 513 50 256 403 62 250 
XE 487 47 229 410 61 250 
V 476 52 248 380 64 243 
U 469 53 249 420 60 252 
Ss 460 46 212 400 55 220 
R 504 50 252 398 62 247 
XC 520 51 265 384 69 265 
B 519 49 254 455 59 268 
e 483 55 266 420 69 290 
D 548 52 285 471 66 311 
E 556 55 306 471 64 301 
F 494 53 262 434 65 282 
G 448 52 233 387 66 255 
A 462 49 226 410 53 217 
O 489 56 274 410 64 262 
N 492 54 266 380 66 251 
H 562 LE 298 452 64 289 
J 473 55 260 398 65 259 
Pp 467 53 248 388 64 248 
L 520 53 276 407 69 281 
K 496 56 278 410 64 262 
QO 524 50 262 444 65 289 
M 500 57 285 403 66 266 
Average 264 266 
c. Chrome-retanned cow sides* 
A 400x10 51 204x10 327x10 57 186x10 
B 475 52 247 401 56 225 
i 427 50 214 361 58 209 
D 356 48 171 315 52 164 
E 461 52 240 367 60 220 
F 378 51 193 326 55 179 
G 362 52 188 297 65 193 
H 410 50 205 356 SF 203 
J 364 54 197 293 56 164 
K 387 55 213 331 62 205 
. 449 49 220 388 56 217 
M 377 51 192 335 59 198 
N 387 46 178 335 55 184 
O 408 50 204 353 54 191 
P 395 55 217 335 60 201 
Average 206 196 








*Results given for parallel direction are averages of 21 to 42 specimens; those in horizontal direction 
are averages of 42 specimens. 
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Table 5 (Continued) 


d. Chrome-retanned steer sides* 





Tensile Strength x Tensile Strength x 
Side Strength Elongation elongation strength Elongation elongation 


Ib./in.2 % Ib./in.2 Ib./in.2 % Ib./in.2 
I] I] // 1 I | 
344x10 47 162x10 313x10 50 157x10 
368 46 169 292 60 175 
367 44 161 294 53 156 
333 44 147 320 50 160 
325 45 146 278 147 
346 52 180 318 191 
416 196 337 182 
368 184 173 
409 200 203 
Z 330 s 149 147 
XA 286 2 120 136 
XB 317 5 143 143 
XC 383 184 173 
XD : 164 184 
XE 297 131 135 
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Average 162 164 


e. Chrome-tanned sides used in study on splittingt 


75x10 293x10 443x10 69 306x10 
295 442 63 278 
308 459 68 312 
308 406 74 300 
318 495 66 327 
262 444 64 284 
312 441 68 300 
312 444 68 302 
357 500 65 325 
292 429 71 305 
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Average 306 304 


*Results given for parallel direction are averages of 21 to 42 specimens; those in horizontal direction 
are averages of 42 specimens. 
fResults are averages of 12 to 19 specimens. 


proportional to the number oriented in any one direction. On the other hand, 
strength would be directly proportional to the number of fibers oriented in a 
given definite direction. Therefore the product of the two should be relatively 
constant, and for any single hide or group of hides from the same lot this 
constant should be the same in either direction of test. From these assump- 
tions tensile strength in relation to direction of test depends upon the number 
of fibers oriented in that direction, and the tensile strength results might be 
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used to determine directions of orientation. From the results of the tests 
made in the upper leather study, it is concluded that in the belly and shoulder 
areas the majority of the fibers are oriented parallel to the backbone, whereas 
in the butt areas the orientation seems to be about equal in both directions. 


Another explanation preferred by some workers is the one based on crys- 
talline and amorphous regions in the fiber. The crystalline regions are those 
in which it is is assumed that the polypeptide chains are in a high order of 
alignment and, therefore, would have high strength and very little stretch. 
In the amorphous regions there is a low order of alignment. Here the chains 
tend to unfold and the stretch is high while the strength is low. Therefore, 
the resultant strength and stretch of leather might be assumed to be pro- 
portional respectively to the relative number of crystalline and amorphous 
regions in the fiber. High strength and low stretch is indicative of a large 
proportion of crystalline regions, whereas low strength and high stretch is 
indicative of a large proportion of amorphous regions. 


A third explanation has a more direct bearing on the energy relations 
derived from the load-elongation results. It is assumed that the mechanism 
of rupture consists in part of the rupture of primary valence bonds in the 
chains and in part of slipping of adjacent chains. Since the greatest amount 
of energy is probably involved in the breaking of bonds, it is assumed that the 
magnitude of the tensile strength would be largely dependent on the amount 
of bond breakage. On the other hand, it is expected that slipping would 
result in the greatest amount of stretch and the lowest strength. Since the 
two mechanisms of break have inverse effects upon strength and stretch, it 
appears probable that the product of the two to the first approximation 
should equal a constant. 


Since the results show that the product of the tensile load at rupture and 
the stretch is reasonably constant for the two directions when tests are made 
on the same side, it appears that there is a definite relationship between 
tensile strength and stretch of leather. 


3.3 Stitch Tear 


This test was introduced recently for the evaluation of leather with regard 
to strength of seams. It was devised to simulate the behavior of the stitches 
in shoes under service conditions. It has become quite popular because only 
a small amount of leather is required to make the test and the test procedure 
is simple. A diagram of the test as applied to upper leather is shown in figure 
4, and is described in Federal Specification KK-L-31la Method 2151 and also 
in ALCA Booklet, Method F, Fig. E 13. The sketch shows ‘the specimen 
as used in the test, the direction of the forces exerted in the test proceedure 
and the type of failure that generally occurs. Two holes, each 5/64 inch in 
diameter, are punched in one end of a rectangular specimen of leather two 
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FIGURE 4. Diagram of!specimen and forces exerted in stitch tearing test for leather. 
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FIGURE 4a. Photograph of specimen in stitch tear test. A, specimen before testing. 
B, Grain surface of specimen after testing. C, D, Flesh surfaces of specimen 
after testing. 


inches by one inch. The center of each hole is % inch from the end of the 
specimen and the holes are % inch apart. A soft metal wire, 0.04 inch in 
diameter, is made into a U-shape and passed through the two holes so that 
both ends project from the flesh side of the specimen. The ends of the wire 
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are clamped in one grip of the testing machine and the free end of the speci- 
men is clamped in the other grip. The force is applied so that the pow-r- 
actuated grip travels at a uniform speed of 10 + 2 inches per minute. At the 
moment of the initial tear of the specimen, the force required to start the tear 
is noted. This value is recorded as the stitch tearing strength of the specimen. 


As shown in figure 4 the force exerted is essentially perpendicular to the 
specimen and the fibers, whereas in the tensile test the force is parallel to 
and along the specimen and the fibers and in the same direction as the applied 
load. The photograph (figure 4a) shows that the section of leather between 
the holes is torn. Although the load is applied perpendicular to the fibers 
it was expected that there might be some correlation with tensile strength. 
As may be noted from the mechanism of the test, macroscopic stretch is not 
expected to play as important a role in the stitch tear test as in the tensile 
test. From previously published results?, 4 it may be noted that there is a 
directional difference in strength for the stitch tear; as with tensile strength 
the stitch tear strength is greater parallel to the backbone than perpen- 
dicular to the backbone. The difference in the strength in the two directions 
is, however, only about 10 per cent, whereas for tensile strength the direc- 
tional difference is about 20 per cent. 


In some respects the stitch tear test resembles a simple tear test with 
the tearing force concentrated at two points instead of one. It is similar to a 
tear also because the load is not applied uniformly over the cross section but 
the fibers on the grain side next to the wire presumably are stretched more 
than those on the flesh side and a tear develops at that point. The failure 
does not occur instantaneously over the entire cross section, but starts on 
the side where the fibers are pulled to the limit of extension. A reinforcement 
of fibers, because of stretching, occurs below the hole in the direction of the 
pull. Failure as a rule does not occur, therefore, by the wire pulling through 
the leather but by means of a tear which runs in a direction perpendicular 
to the applied force with the result that a three-cornered piece is pulled out 
of the specimen. The magnitude of the stitch tear strength, therefore, should 
depend upon the number of fibers on which the load is distributed before a 
tear starts. This mechanism has been discussed previously in a paper on the 
effect of splitting on strength °. 


Insofar as the mechanism of the test requires that the fibers over a % inch 
wide section must be broken, the load when properly calculated should ap- 
proach that of the tensile strength; however, since a tear finally develops it 
appears that it might be related to the tongue tear test. Since the spacing 
of the holes in the stitch tear test is %4 inch apart, and the results for the 
tensile strength are calculated for a l-inch cross section, the results for stitch 
tear per inch of thickness when multiplied by 4 should approximate the results 
obtained forthe tensile strength. Likewise, since the stitch tear test tears the 
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leather, the results for stitch tear might approximate the tongue tearing 
strength. In order to determine the relation between the different tests, 
plots were made of the values of any one test versus the corresponding values 
of any other test (figures 5, 6, 8, 10, 11, 12). There appeared to be no justi- 
fication for fitting curved lines; therefore, equations representing straight 
lines for the variation of the results of one test with another were calculated 
by the least squares method. 


Equations representing the variation of stitch tearing strength with tensile 
strength were calculated from the results of the averages for individual blocks 
for retanned cow and steer sides in two directions of test and for split and 


unsplit chrome-tanned leather in two directions of test. The four equations 
are as follows: 


Cows and steers | tensile 4.33 stitch tear — 820 


Cows and steers/ / tensile — 2.94 stitch tear + 760 
Split and unsplit | tensile — 2.15 stitch tear + 1510 
Split and unsplit // tensile — 0.20 stitch tear + 4750 


The variation of the stitch tear with tensile strength is shown in the graphs 
given in figure 5, and the above equations represent the lines drawn on the 
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FIGURE 5. Variation of the sttich tearing strength with the tensile strength for four 
different groups of leather specimens. 
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graphs. It may be noted that only one set of results, that for the cows and 
steers in the perpendicular direction, approaches the theoretically assumed 
relation, namely, that the tensile strength should be four times greater than 
the stitch tearing strength. The correlation coefficient for tensile and stitch 
tearing strength for cows and steers in the perpendicular direction for this 
set of results is also greater than for any other set of results for tensile and stitch 
tearing strength as shown in table 6. 


TABLE 6 


Side averages* 


Cows Split Unsplit 


J . I l // 
Tensile vs a ie 3 0.46 .28 58 0.46 
stitch tear 
Tensile vs a 63 2 63 .73 
tongue tear 
Tensile vs 5 ; 0.49 
burst 
Stitch tear vs on : : ; 0.66 
tongue tear 
Stitch tear vs 5 77 3: 0.46 
burst 
Tongue tear vs 
burst 
*—Based on 10 to 42 specimens 


Block averagest 


Split Unsplit 


Tensile vs 
stitch tear 

Tensile vs 
tongue tear 

Tensile vs 
burst 

Stitch tear vs 
tongue tear 

Stitch tear vs 0.78 
burst 

Tongue tear vs 0.80 
burst 


t Based on 7 to 60 specimens. 


A comparison of the results in this table with the equations given above 
indicates as may be expected that the slopes of the lines are related to the cor- 
relation coefficients, and as the former decrease, the latter also decrease. 
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It is concluded from the results of these calculations that no consistent 
relation exists between stitch tear and tensile strength. The relation varies 
with both direction of test and the type of tannage. 


The variation of stitch tearing strength with tongue tearing strength in 
the four sets of data was calculated and the equations obtained are as 


follows: 
Cows and steers | stitch tear — 1.05 tongue tear + 500 
Cows and steers // stitch tear — 0.87 tongue tear + 680 
Split and unsplit | stitch tear — 1.07 tongue tear + 510 
Split and unsplit // stitch tear — 0.88 tongue tear + 790 


Calculations of precision of the slopes of these equations indicated that the 
slopes were not significantly different from 1.0. The slope for all sets of data 
was therefore taken as 1.0 and the intercepts were recalculated. The single 
equation derived in this way to fit all the different sets of data is as follows: 


Stitch tear — tongue tear + 606 


The variation of the stitch tearing strength with the tongue tearing strength 


is shown in figure 6. The line crawn through the points is represented. by 
the above equation. 
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FIGURE 6. Variation of the stitch tearing strength with the tongue tearing strength 
for leather. 
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From the results of these calculations it appears that the stitch tearing and 
the tongue tearing tests have closely related mechanisms. The high value 
for the intercept 606 indicates that the principal difference is due to the 
method of application of the test. The wire used in the stitch tearing test 
makes it possible to support a fairly high load before a tear develops. Part 
of this load is also involved in the distortion of the leather specimen. The 


stitch tearing test therefore may be classified as a test which depends to an 
appreciable extent onthe load which may _ be supported by the leather before 
a tear is started, and for this reason it is a valuable test in the evaluation of 
seams. 


3.4 Tongue Tear 


The tongue tear test, as applied to leather in the United States and de- 
scribed in Federal Specification KK-L-3lla, Method 2111 or in ALCA 
Booklet pg. E12 is a simple tear test. A piece of leather about 1 inch wide and 
6 inches long is split at right angles to the grain and flesh sides for about 
two-thirds of its length. The end of one of the pieces formed by the split is 
put in one jaw of the testing machine and the other end is placed in the other 
jaw. (See figure 7). The load required to tear the leather is determined. 


FORCES 


TONGUE TEAR TEST TONGUE TEAR BREAK 


FIGURE 7, Diagram of the specimen and forces exerted in the tongue tearing strength 
test for leather. 
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- 


The results obtained from the tests on the leathers used in the sampling 
study * indicate that belly and shoulder areas give, in general, higher tongue 
tear values than the areas along the backbone and butt. Retanned leather 
gives lower values for tongue tear than chrome-tanned leather. Tongue tear 
differs from both the tensile strength test and the stitch tear test in that the 
strength in the direction perpendicular to the backbone is higher than that 
in the parallel direction. The reason for this is that the mechanism of the 
tongue tear test is such that the fibers actually broken are those running 
perpendicular to the direction of the cutting of the specimens. 
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FIGURE 8. Variation of the tongue tearing strength with the tensile strength test for 
four different groups of leather specimens. 


The variation of tongue tearing strength with tensile strength is shown in 
figure 8, and the equations for the lines drawn on the graphs are as follows: 

Cows and steers | tensile — 4.25 tongue tear + 1460 

Cows and steers // tensile — 2.29 tongue tear + 2870 

Split and unsplit | tensile — 2.19 tongue tear + 2680 

Split and unsplit tensile —1.68 tongue tear + 6090 


These equations show that there is no consistent relation between tongue 
tear and tensile strength. A negative slope is obtained for the split and 
unsplit leathers for the parallel direction of test. This is in line with the 
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statement made in the discussion of the mechanism of the test, namely, that 
the fibers actually broken were those perpendicular to the direction of cutting 
the specimen*. The relation of tongue tearing strength with tensile strength 
is similar to the relation of stitch tearing strength and tensile strength. 
The similarity of the tongue tearing and stitch tearing tests has already been 
discussed. Correlation coefficients as shown in table 6 for block averages for 
the two tests are all high. 


3.5 Burst Test 


One of the principal advantages in using the burst test is that it gives an 
average value of the strength in both directions. A thorough study of the 
burst test is given in another paper °, and a diagram of the test and the forces 
involved are given in figure 9. 
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FIGURE 9, Diagram of the specimen shape and forces exerted during the bursting 
strength test. 


In this test a specimen of leather 4 by 4 inches is clamped between two 
corrugated steel plates having an aperture 1 3% inches in diameter. This 
adapter is placed in one jaw of a testing machine having a loading capacity 
of 2,000 lb. In the other jaw a plunger, hemispherical at the tip, 2 inches 
long and 1 inch in diameter is fastened. The force is applied to the plunger 
so that it moves at the rate of 1 inch per minute. The force required to crack 
the grain of the leather and that required to burst the leather are recorded. 


The burst test is closely related to performance in shoe-making. Pulling 
the upper over the last applies forces similar to those applied in the test. 
Since the first failure noted is generally cracking of the grain, it may also be 
used for measuring the tenderness of the grain. The bursting strength is 


*It appears from these considerations that a better correlation might be obtained if the relation between 
the two tests was determined in directions differing by 90°, namely, tensile strength in the perpendicular 
direction correlated with tongue tearing strength in the parallel direction. This was done with the result that a 
slight improvement was obtained with chrome-retanned leather from cow and steer sides and no improvement 
for the chrome-tanned leather. 





134 LEATHER CHEMISTS ASSOCIATION 


expressed in pounds per inch of thickness. The results obtained in the testing 
of the leather used in the sampling study show that chrome-tanned leather 
has a higher bursting strength than chrome-retanned leather, and that the 
belly locations have higher strength than the other locations over the area of 


the hide. 
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FIGURE 10. Variation of the bursting strength with the tensile strength for four different 
groups of leather specimens. 


The variation of results of tensile strength with those of bursting strength 


are shown in figure 10, and the equations for the lines shown on the graphs 
are as follows: 

Cows and steers | tensile — 0.25 burst + 860 

Cows and steers // tensile — 0.25 burst + 1350 

Split and unsplit | tensile — 0.19 burst +1610 


Split and unsplit // tensile — 0.19 burst + 2380 


The slope of the straight lines expressing the relation between burst and 
tensile strength differs only with tannage and not at all with the direction 
of pull as figure 10 shows. The same is true of the relations between burst and 
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stitch tear and between burst and tongue tear (figures 11 and 12). The equa- 
tions for the lines drawn on the graphs are as follows: 


Cows and steers z burst 11.5 stitch tear — 1250 
Cows and steers // burst — 8.5 stitch tear + 830 
Split and unsplit | burst — 7.87 stitch tear + 3940 
Split and unsplit // burst — 6.99 stitch tear + 4180 
Cows and steers | burst — 13.9 tongue tear + 3730 


Cows and steers // burst — 15.4 tongue tear + 3510 
Split and unsplit | burst — 8.98 tongue tear + 7580 
Split and unsplit // burst — 8.52 tongue tear + 8190 


The abrupt change in the constants obtained in these equations when they 
represent retan instead of straight chrome would indicate that there is a 
different relation between stitch and tongue tear on the one hand and burst 
on the other, dependent on the method of tanning. The same phenomenon 
has already been observed between tensile strength and burst. 

The results of the burst tests consistently show a high correlation with the 
other three strength tests, but the correlation between burst and tensile 
strength is always the lowest of these three, and here the block averages are 
poorer than the side averages as table 6 reveals. 


4. Errect oF TANNAGE ON RESULTS OF STRENGTH MEASUREMENTS 


In figures 13 and 20 the tensile strengths of the chrome-tanned split and 
unsplit leathers and the retanned cow and steer sides in the two directions 
of test are compared with the results for burst, stitch tear, and tongue tear. 
These results are averages for the various blocks on the side. In studying 
these figures it must be remembered that burst is a nondirectional test. 
The values for burst appear in different orders on the graph because the 
block numbers are different. (See figure 3.) The blocks are arranged according 
to increase in tensile strength. The results for the other tests in the different 
blocks are then plotted and compared with the tensile strength. These plots 
give a graphical picture of the correlation of the various tests with each other. 

The values for tensile strength show the greatest variation between posi- 
tions, that is, the line connecting the value for the block showing lowest 
tensile strength and that showing the highest tensile strength has the greatest 
slope. The values for the burst test show the next greatest slope. The curve 
conecting the values for the burst strength rises slightly as the tensile 
strength increases in all of the figures. Stitch tear and tongue tear in the 
parallel direction do not increase as the tensile strength increases, and there- 
fore in the parallel direction of test there is poor correlation between these 
tests. This is confirmed by the calculated correlation coefficients given in 
table 6. 
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11. Variation of the stitch tearing strength with the bursting strength for four 
different groups of leather specimens. 
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12. Variation of the tongue te: uring strength with the bursting strength for four 
different groups of leather specimens. 
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Some positions show definite weaknesses or definite strengths, which 
appear to be peculiar to the test with which the strength was determined. 
For example, burst strength in positions 7 and 17 is low for all sets of results. 
Tongue tear is generally low in these positions also. The row of blocks next 
to the backbone, 1 to 7 inclusive, are in general weak in bursting strength. 
On the other hand, positions in the third row, blocks 21 to 27 inclusive, 
including the belly center blocks 23, 24, 25, and 26, are high in bursting 
strength. Block 26 is outstandingly high. 

Results for tensile strength, stitch tear, tongue tear, and burst were com- 
pared on a unit (equal) hide substance basis. Although results of the density 


TABLE 7a 


Calculation of Average Tensile Strengths of Split Chrome-Tanned and Chrome-Retanned 
Cow and Steer Sides to Unit Hide Substance Basis and Results of the Application 


of Student’s ‘‘t’’ Test 





Perpendicular direction 
1 2 3 
Chrome Chrome 
Chrome- retanned Difference retanned Difference 
Location tanned* cow sidesf 2-1 steer sidest 


10 Ib/in.2 10 Ib/in.2 10 Ib/in.2 
612 558 — 54 552 
645 709 64 627 
695 711 713 
633 672 + 3 609 
596 673 E 633 
547 604 + § 528 
718 751 x 698 
834 853 . 759 
968 1008 4 927 
941 944 _ 3 928 
799 812 + 1: 763 
821 820 777 
693 834 714 
778 797 736 
635 934 791 

3 1140 +375 890 
1099 1047 — 1000 
968 932 : 830 
968 1031 i 871 
829 843 ' 772 
931 795 -1: 696 


No 


mm NM Ww NM Ww Ww 
On & & 


~I 


Average 784 831 + 753 

t-test t-test 

2vsi1 3 vs 1 

t = 1.94 (not t =1.70 (not 
significant) significant) 


* Results based on averages of 60 specimens. 
t Results based on averages of 30 specimens. 
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FIGURE Comparison of the tensile strength, bursting strength, stitch tearing strength, 
and tongue tearing strength in the different blocks for chrome-tanned 
grain split leather tested in the perpendicular direction. 
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FIGURE 14. Comparison of the tensile strength, bursting strength, stitch tearing strength, 


and tongue tearing strength in the different blocks for chrome-tanned grain 
split leather tested in the parallel direction. 
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determinations indicated that there was no significant relation between 
weight of fiber and strength when different locations were compared, some 
relation might exist when the same locations of different sides of different 
tannages were compared. Results for tensile strength, stitch tear, tongue 
tear, and burst for the split-chrome-tanned leather and for the chrome- 
retanned cow and steer sides were converted to a unit hide substance basis. 
Tests for significant differences between the results of the split- chrome-tanned 
leather and the chrome-retanned cow and steer sides were applied. 

These results for tensile strength are given in table 7. They indicate that 
on a unit hide substance basis there is no significant difference at the 5 per 


TABLE 7b 


Calculation of Average Tensile Strengths of Split Chrome-Tanned and Chrome-Retanned 
Cow and Steer Sides to Unit Hide Substance Basis and Results of the Application 
of Student’s ‘‘t’’ Test 





Parallel direction 


1 2 3 





Chrome Chrome 
Céyome- retanned Difference retanned Difference 
Location tanned* cow sidest 2-1 steer sidest 3-1 

10 Ib/in.2 10 Ib/in.2 0 fin ay 
1 1156 978 —178 1078 - 78 
2 1062 938 —124 911 —151 
3 1072 850 —222 780 —292 
4 917 919 + 2 888 — 29 
5 951 1009 + 58 979 + 28 
6 779 818 + 39 769 — 10 
7 514 599 + 85 527 + 13 
11 743 777 + 34 822 + 79 
12 959 1035 + 76 919 — 40 
13 1210 1091 —119 988 —222 
14 1139 1018 —121 956 —183 
15 1206 1104 —102 1000 —206 
16 646 887 +241 757 +111 
17 880 848 — 32 760 -120 
21 462 803 +341 517 + 55 
22 906 1018 +112 1048 +142 
23 668 1211 +543 852 +184 
24 1351 1341 — 10 1009 —342 
25 1374 1404 + 30 1110 —264 
26 713 1071 +358 795 + 82 
27 957 837 —120 776 —181 
Average 930 979 + 42 916 - 68 

t-test t-test 

2 vs 1 3 vs 1 

t =1.01 (not t =2.04 (not 


significant) significant) 





* Results based on averages of 30 to 60 specimens. 
t Results based on averages of 15 to 30 specimens. 
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FIGURE 15, Comparison of the tensile strength, bursting strength, stitch tearing strength, 
and tongue tearing strength in the different blocks for chrome-tanned un- 
split leather tested in the perpendicular direction. 


CHROME TANNED UNSPLIT LEATHER = 


© Teme sTeEmeTH 
 sTiTew reae 
@ Tomeve teas 





S.OCK NUMBER 


FIGURE 16, Comparison of the tensile strength, bursting strength, stitch tearing strength, 
and tongue tearing strength in the different blocks for chrome-tanned 
unsplit leather tested in the parallel direction. 
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cent level of significance between the tensile strengths of chrome and chrome- 
retanned leathers. These results agree with those of Roddy '° who found that 
the tanning of single fibers did not lower their tensile strength. The results 
calculated on a hide substance basis show that the strength of the vegetable- 
retanned leather is just as great as that of the chrome-tanned leather. 
The results for stitch tear strength based on a unit hide substance basis for 
split chrome-tanned and chrome-retanned cow and steer sides are compared 
in table 8. Three of the four “t” tests applied indicate that a significant 
difference exists between the stitch tear strengths of chrome-tanned leather 
and chrome-retanned leather. The stitch tear strengths of the retanned 


TABLE 8a 


Calculation of Stitch Tear Strength of Split Chrome-Tanned and Chrome-Retanned Cow 
and Steer Sides on Unit Hide Substance Basis and Results of Application 
of Student’s “‘t” Test 





Perpendicular direction 


1 2 3 








Chrome Chrome 
Chrome- retanned Difference retanned Difference 
Location tanned* cow sidest 2-1 steer sidest 3-1 
ee 40 Ibfin2 10 Ib/in.2 10 Ib/in.2 

1 213 177 — 36 210 — 3 
2 224 219 — 5§ 228 + 4 
3 209 210 + 1 235 + 26 
4 204 215 + il 188 — 16 
2 183 192 + 9 192 + 9 
6 178 177 — 1 162 — 16 
7 193 215 + 22 194 + 1 
11 212 263 — 9 250 — 22 
12 309 271 — 38 285 — 24 
13 256 249 — 7 246 — 10 
14 246 228 ian 224 — 22 
15 241 232 — 9 236 — § 
16 208 211 + 3 198 — 10 
7 200 192 -- 8 192 — 8 
21 264 256 — 8 249 — 15 
22 301 276 — 25 282 — 19 
23 297 252 — 45 280 — 17 
24 253 253 0 259 + 6 
25 259 267 + 18 269 + 20 
26 263 257 — 6 223 — 40 
27 263 218 — 45 215 - 48 
Average 239 230 — 9 229 — 10 

t-test t-test 

2 vs 1 3 vs 1 

t =2.2 (significant) = 2.62 (significant) 





* Results based on averages of 30 specimens. 
t+ Results based on averages of 15 specimens. 
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FIGURE 17. Comparison of the tensile strength, bursting strength, stitch tearing strength, 
and tongue tearing strength in the different blocks for chrome-retanned 
leather from cow sides tested in the perpendicular direction. 
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FIGURE 18. Comparison of the tensile strength, bursting strength, stitch tearing strength, 
and tongue tearing strength in the different blocks for chrome-retanned 
leather from cow sides tested in the parallel direction. 
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leathers are significantly lower than those of the chrome-tanned leathers. 
Since there was no significant difference in the results for tensile strength 
between the two types of leather, the fact that a significant difference is 
obtained for the stitch tearing strength gives evidence of a difference in the 
mechanism of the two tests. 


The results calculated on this same basis for tongue tear are given in table 
9. In this case a highly significant difference (significant at l-per cent level) 
exists between the tongue tearing strength of the split chrome-tanned leathers 
and that of the chrome-retanned leathers. These results are for both per- 


TABLE 8b 


Calculation of Stitch Tear Strength of Split Chrome-Tanned and Chrome-Retanned Cow 
and Steer Sides on Unit Hide Substance Basis and Results of Application 
of Student's ‘‘t’’ Test 


Parallel direction 


2 3 
Chrome Chrome 
Chrome- retanned Difference retanned Difference 
Location tanned* cow sidest 2- steer sidest - 1 


10 Ib/in.2 10 Ib/in.2 10 Ib/in.2 
306 283 23 296 10 
283 249 34 250 
243 232 
235 230 
212 210 
193 182 
171 218 
336 290 
328 281 
251 240 
246 249 
254 248 
211 206 
251 216 
302 263 
307 267 
297 266 
273 278 
316 288 
336 243 
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Average 267 246 
t-test t-test 
2 vs 1 3 vs 1 
t =3.45 (highly significant) t = 1.61 (not significant) 


* Results based on averages of 30 specimens. 
7 Results based on averages of 15 specimens. 
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FIGURE 19. Comparison of the tensile strength, bursting strength, stitch tearing strength, 
and tongue tearing strength in the different blocks for chrome-retanned 
leather from steer sides tested in the perpendicular direction. 
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FIGURE 20. Comparison of the tensile strength, bursting strength, stitch tearing strength, 
and tongue tearing strength in the different blocks for chrome-retanned 
leather from steer sides tested in the parallel direction. 
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pendicular and parallel directions of test, and in each test the chrome- 
retanned leather gives a lower tongue tear value than the chrome-tanned 
leather. 

The same type of results for the burst test are given in table 10. Again, in 
this test, the differences between the strengths of the split chrome-tanned 
leather and the chrome-retanned leather are highly significant. The chrome- 
retanned leather gives lower burst strengths than the chrome-tanned leather. 

The results obtained in this comparison of the four different physical tests 
give further insight into their mechanisms. The principal difference between 
split chrome-tanned leather and chrome-retanned leather, as shown by the 


TABLE 9a 


Calculation of Tongue Tear Strength of Split Chrome-Tanned and Chrome-Retanned Cow 
and Steer Sides on Unit Hide Substance Basis and Results of Application 
of Student’s ‘‘t’’ Test 


Perpendicular direction 
2 3 
Chrome Chrome 
Chrome- retanned Difference retanned Difference 
Location tanned* cow sidest 2-1 steer sidest 


10 Ib/in.2 10 lb in.2 Pt 10 Ib/in.2 
109 76 — 33 83 
102 68 34 74 
112 76 — 36 89 
102 84 18 93 
96 82 14 85 
76 65 — lil 65 
98 91 — 7 86 
177 126 — 51 133 
162 106 - 56 117 
146 107 - 39 113 
127 101 -- 105 
124 91 106 
82 a 80 
87 63 67 
173 141 147 
189 137 168 
157 116 144 
156 119 126 
163 141 137 
135 100 113 
146 101 
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=9.76 (highly significant) t =9.28 (highly significant) 


Average 129 


* Results based on averages of 30 specimens. 
+ Results based on averages of 15 specimens. 
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density measurements, seems to be that, in general, the chrome-retanned 
leather is more plumped. In plumping the leather the fibers are forced apart 
or separated. It is conceivable that this would lessen the force of attraction 
between them. The tongue tear strength therefore would be expected to 
be lower because this test consists of pulling apart fibers. The burst test is 
also lowered; a similarity in mechanism between burst and tongue tear can 
readily be visualized, since fibers are also forced apart in the former test. 
On the other hand, tensile strength, which is a measure of the longitudinal 
strength of the fibers, has not been affected. Stitch tear, because of the high 
loads developed before a tear is started, shows smaller differences between 
chrome and chrome-retanned leathers. 


TABLE 9b 
Calculation of Tongue Tear Strength of Split Chrome-Tanned and Chrome-Retanned Cow 
and Steer Sides on Unit Hide Substance Basis and Results of Application 
of Student’s ‘‘t’’ Test 





Parallel direction 
1 2 3 
Chrome- Chrome- 
Chrome- retanned Difference retanned Difference 
Location tanned * cow sidest 2-1 steer sidest 


10 Ib/in.2 10 Ib/in.2 10 Ib/in.2 
89 76 — 13 69 
83 68 — 15 61 
77 66 69 
84 76 
80 ; 69 
74 : - 65 
78 5 - 70 
175 2: 52 112 
154 — ; 109 
134 q 106 
112 
106 

91 

81 

177 
181 
170 
141 
148 
143 
134 
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Average 120 
t-test 
2 vs 1 


t =7.32 (highly significant) t = 6.64 (highly significant) 


* Results based on averages of 30 specimens. 
Tt Results based on averages of 15 specimens. 
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The results of the different strength tests in the different positions of a 
side, therefore, are believed to be peculiar to the fiber structure in these posi- 
tions. Burst and tongue tear tests are considered to be indicative of the 
forces required to separate the fibers. For this reason burst and tongue 
tear are low in the butt and backbone areas where the fibers are predominately 
oriented perpendicular to the grain surface and a force perpendicular to the 
hide apparently easily separates them. In the belly locations, the fibers run 
parallel to the surface and a very strong network of fibers is thus developed. 
For the burst and tongue tear failures in this region more fibers must be 
severed at the point of rupture. The force necessary for a break in this region 
is therefore higher. 


TABLE 10 


Calculation of Bursting Strength of Split Chrome-Tanned and Chrome-Retanned Cow 
and Steer Sides on Unit Hide Substance Basis and Results of Application 
of Student’s ‘‘t”’ Test 
1 2 3 
Chrome- Chrome- 
Chrome- retanned Difference retanned Difference 


Location tanned* cow sidest 2-1 steer sidesT 3-1 


100 Ib./in thic k 100 Ib./in. thick / 100 Ib./in. thi k 
207 — 6: 236 — 36 
205 : 187 — 63 
164 205 “= 
202 -- 188 

199 - 194 

186 187 

164 149 

263 242 

249 262 

240 280 

216 
230 
233 
178 
243 
279 
296 
271 
286 
316 
226 
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(highly significant) =6.2 (highly significant) 


* Results based on averages of 14 to 16 specimens. 


t Results based on averages of 7 to 8 specimens. 
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Burst and tongue tear ruptures occur at the point and in the direction of 
greatest weakness. The only test that is well defined directionally is the ten- 
sile test. For this reason burst and tongue tears, which result from ruptures 
in the weakest direction, correlate fairly well with tensile in the perpendicular 
direction, which is the weakest direction, but very poorly in the parallel 
direction, which is the strongest direction. 


5. CONCLUSIONS 


As a result of this study it is concluded that the tongue tear and burst 
tests are highly important in the evaluation of chrome-retanned upper 
leather. These tests are believed to give an indication as to the forces of at- 
traction between fibers. The tensile test gives an indication of the longi- 
tudinal strength of the fibers and for such information appears to be an ex- 
tremely valuable test. It is believed that the stitch tear test gives an indica- 
tion of the load supported by the sample before a tear occurs. For this 
reason it is important in evaluating stitches. After a tear develops, it is 
similar to the tongue tearing test. Some consideration should be given to the 
conversion of physical strength data to a unit hide substance basis if the 
results are to be used for comparing different tannages. 


5. ACKNOWLEDGMENT 


The author acknowledges the very valuable assistance of John Mandel 
who suggested methods for the statistical analysis of the data. 


6. REFERENCES 


1. C. W. Mann, E. B. Randall, John Mandel, T. J. Kilduff, and A. M. Charles, J. Amer. 
Leather Chem. Assoc. 46, 248 (1951). 
. E. B. Randall, T. J. Carter, T. J. Kilduff, C. W. Mann, and J. R. Kanagy, J. Amer. 
Leather Chem. Assoc. 47, 404 (1952). 
. C. W. Mann, John Mandel, Mary N. Steel, and J. R. Kanagy, J. Amer. Leather Chem. 
Assoc. 47, 352 (1952). 
. J. R. Kanagy, E. B. Randall, T. J. Carter, R. H. Kinmonth, and C. W. Mann, J. Amer. 
Leather Chem. Assoc. 47, 726 (1952). 
J. R. Kanagy, W. H. Leser, E. B. Randall, T. J. Carter, and C. W. Mann, J. Amer. 
Leather Chem. Assoc. 47, 329 (1952). 
K. H. Meyer, Natural and Synthetic Polymers. Interscience Publishers, New York, 
N. Y. (1950). 
. S. H. Maron, Benjamin Madow, and J. C. Trinastie, Ind. and Eng. Chem. 40, 2220 
(1948). 
8. R. G. Mitton, J. Soc. Leather Trades Chem. 32, 310 (1948). 
. E. B. Randall, J. R. Kanagy and C. W. Mann. J. Amer. Leather Chem. Assoc. 48, 84 
(1953). 
10. W. T. Roddy, J. Amer. Leather Chem. Assoc. 47, 98 (1952). 


Received Aug. 4, 1954. 





CHEMISTRY OF VEGETABLE TANNINS XIII 





The Chemistry of Vegetable Tannins 
Xill Acetyl Values 


By Rospert C. Putnam*, Vincent O’GormMaNn and AcnEs V. BowLes 


United Shoe Machinery Corporation 
Research Division 


Beverly, Massachusetts 


In Article VII! of this series we have discussed in some detail the validity 
of the acetyl values of acetylated tannins prepared by us. These values had 
been questioned by Roux? and by Kirby, Knowles and White *. Comparative 
values obtained by acid hydrolysis, alkaline hydrolysis and by trans hydrolysis 
were presented to show that those obtained by alkaline hydrolysis as employ- 
ed by us gave reasonable figures. 


It was shown that the results given by trans hydrolysis indicated that 
unacetylated hydroxyl groups were still present whereas the infrared spectro- 
grams indicated the absence of any unacetylated hydroxyl groups. 


A further indication of the failure of trans hydrolysis to remove the acetyl 
groups completely was obtained by deacetylating the acetylated tannins 
with potassium acetate. Measurement of the acety! content of the deace- 
tylated tannins by trans hydrolysis gave much lower values than by alkaline 
hydrolysis. Inspection of the residues from the trans hydrolysis by infrared 
analysis showed that keto absorption was still present, thus providing a 
further proof that trans hydrolysis failed to determine the whole acetyl 
content. 


The question at issue has two parts. First, what effect, if any, did the 
original acetyl impurity in the tannin have on the acetyl value found for the 
acetylated derivative? Second, is the alkaline hydrolysis method valid and 
can this be shown by an independent procedure? We can now provide un- 
equivocal answers to these two questions. 


Various attempts were made to remove the acetyl impurity from the 
previously purified quebracho extract A‘. Long continued liquid-liquid 
extraction of the aqueous solution with ether gave disappointing results. 
It was found, however, that the acetyl could be removed by the following 
method. Fifty grams of quebracho A! was dissolved in a minimal amount of 
acetone and the solution was added dropwise to two liters of chloroform. 
The precipitate was collected and the process repeated. The product was 


*Present address: United States Testing Company, Hoboken, New Jersey. 
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dried in a desiccator in vacuo. The yield was forty grams. The substance 
(A265) analyzed as follows: 


Found C 64.27 H 4.67 Ac None N Trace 
64 .40 4.92 None Trace 
C-CH, 1.92 Ash 0.43 MeO 0.45 Cl 0.44 
1 .83 0.28 0.40 0.39 
Corr. for ash and av. C 64.57 H 4.8] 
Calc. C,, Hs. O:; 
C 64.58 H 4.90 C-CH; 2.61 


It was found to have a maximum absorption in the ultraviolet at 283 mu 
showing a density equal to 0.194 in 0.001 per cent solution in absolute ethanol. 
This gave log E — 4.05 (M.W. — 576.53). 


The purified quebracho tannin (A265) was acetylated in the usual manner 4, 
first by refluxing 2.5 hours with the acetic anhydride mixture followed by 
treatment of the product with acetyl chloride and dimethylaniline for 40 
hours. Purification from methanol and retreatment by refluxing for 3.5 
hours with the acetic anhydride mixture followed by chilling from methanol 
completed the preparation. This acetylated derivative gave the following 
analysis: 


Found C 61.53 H 4.64 Ac 45.65 Ash None 
61.72 4.53 None 
Cale. C;, Hiz (O Ac)y 
C 6! (27 H 4.85 Ac 45.57 


It is thus evident that a sample of quebracho, originally containing no 
acetyl can be converted to a derivative in which all the oxygen atoms have 
been acetylated. Therefore the original acetyl impurity in the quebracho 
had no effect on the derivative and was evidently removed during the puri- 
fication of the acetyl derivative of earlier samples. 


In a similar manner, a new purification of wattle was carried out by par- 
titioning it in a mixture of ethyl acetate, acetone and dropping the solution 
into chloroform. The latter step was repeated. The product showed no acetyl 
content,* viz: 


Found C 61.61 H 4.75 Ash None Ac None 
61 .34 2.7; None None 
C-CH,; None MeO 0.44 cr 0:95 
None 0.56 0.30 
Cale. Cso Hes O.. — 0.5 H.O 
C 61.33 H 4.63 


*The carbon-hydrogen determinations were made by Clark Microanalytical Laboratory, Urbana, Illinois. 
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The wattle was acetylated thrice in the same manner as quebracho and 


gave a chalk-white product sintering at 188°C. 


Found C 60.83 H 4.64 Ash None Ac 47.02 
60 .62 4.76 None 46 .79 
Cale. Cso Hu (O Ac):2 
C 59.89 H 4.65 Ac 47.69 


The compositions of the acetylated products show that all the oxygen 
atoms in the tannins have been acetylated. This signifies that all the oxygen 
atoms exist either in hydroxyl groups or in positions which may become 
hydroxyl groups under the experimental conditions. Since there may be two 
rings present containing ether oxygen, we have previously! given evidence 
indicating the possible opening of such rings to form hydroxyl groups. Asa- 
hina, Shinoda and Inubuse > have clearly shown that the flavanone ring may 
open during acetylation and the resulting chalcone become acetylated. 
Coincidentally, Asahina and Inubuse® and Narasimhachari and Seshadri? 
have demonstrated that the flavanone ring may open during methylation 
to form the methylated chalcone. 


The evidence presented speaks strongly against the possibility of the 
tannins being polymers since all the oxygen atoms have been substituted. 
There still remains some chance of depolymerization of a polymer during 
acetylation by opening of ether linkages. 


The second question concerns the validity of the acetyl determination 
method. We have already referred to some of the evidence previously pre- 
sented on this score. It was shown that the alkaline hydrolysis method gave 
results in consonance with the infrared spectrograms as to lack of unacetylat- 
ed hydroxyl. It was also shown that the trans hydrolysis method failed to 
remove all of the acetyl. We now present evidence obtained by the use of 
radioactive acetyl chloride. 


One-half gram of quebracho (A265) containing no acetyl was dissolved in 
30 ml. quinoline and 2 ml. acetyl chloride (labeled with C'¢ in the keto 
group) was added. The mixture was lightly warmed on an infrared lamp to 
bring all the solid formed into solution and then allowed to stand 66 hours 
at room temperature. The mixture was poured into excess dilute sulfuric 
acid, the solid collected and thoroughly washed with water. It was then dis- 
solved in methanol, filtered and chilled from solution. Analysis for acetyl 
by alkaline hydrolysis gave the following values: 


Ac 25.50 
25 .65 
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Combustion of the acetylated quebracho and determination of its radio- 
activity gave:* 


5.06 x 10-5 millicuries per milligram acetylated quebracho. 
Conversion of the original acetyl chloride to acetanilide and 
combustion gave: 

0.0084 millicuries per millimole acetyl chloride. (Average of 
five determinations with an error of + 3%) 

43x 5 06x 10-5 x 100 


eee 25.9% Ac 
0.008 4 


The acetyl value computed by measurement of the radioactivity is in ex- 
cellent agreement with the value obtained by alkaline hydrolysis. The claim 
that alkaline hydrolysis degrades the tannins and thus gives rise to a high 
acetyl value has been shown to be untenable for two reasons. First, both 
quebracho and wattle have been completely freed of acetyl impurity. It 
would not be possible to obtain a null value if the alkaline hydrolysis for 
acetyl analysis produced acetic acid. Second, independent values obtained 
by alkaline hydrolysis and the measurement of radioactivity gave concordant 
hgures. This would likewise be impossible if alkaline hydrolysis degraded 
the acetyl derivatives to give high acetyl values. 


SUMMARY 


1. Quebracho and wattle have been freed of acetyl impurity and then 
acetylated to their maximum theoretical values. 

2. Quebracho has been acetylated with radioactive acetyl chloride. The 
acetyl value obtained by measurement of the activity of the product was 
found to check with the value obtained by alkaline hydrolysis. 
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ABSTRACTS 


A Rapid Sole Leather Tannage. By G. E. Benskin and A. Chesire. J. Soc. Leather 
Trades’ Chemists, 38, 329 (1954). A brief review of the history of attempts to develop 
rapid tannage of sole leather is given. A rapid pit tannage for sole leather is described 
in which the butt can be tanned in ten to fourteen days and the offal given a conventional 
tannage with the run off liquor from the butt pits. Iso-electric pelt is brought into warm 
strong tanning liquors of 150° to 190° Bk. at 30-40° C. The tannage takes place without 
shrinkage or hydrolysis, a heavy hide needing about one week to become struck through 
and two weeks to attain maximum weight. Mechanical means are required to sink the pelt 
in strong extract during the first day. All pelt was delimed to the iso-electric point in 
solutions containing three per cent ammonium chloride on the pelt weight and kept at 
pH 4.7-4.9 by frequent additions of hydrochloric acid. Study of the effect of acid was 
made by immersing pelt in solutions of 0.1 , 0.3 , 0.5 and 0.7 N citric acid and keeping 
pelt in these acid baths for two days at 37° C. before tanning. All the pelt which was 
acid treated before tanning was seriously damaged, showing disintegration. It was con- 
clusively shown that, for success or rapid tannage in hot, strong liquors, it is essential that 
the pelt be iso-electric on entering the warm liquor. Further study showed that the 
presence of salt, in the acid treatment before tannage, does not prevent the damage from 
acid in hot liquors. Increased acidity in the tannage liquor itself did not greatly affect the 
tannage; but the pH is fairly critical in that tan fixation falls off rapidly above pH 3. 
To maintain this pH it is necessary to start with lower pH, say about pH 2.85. Temperature 
plays an important part. Above 40° C. there is danger of damage, which is very definite at 
50°. For the blend used, at about 185° Bk., 37° C. proved to be ideal. It is desirable to 
employ the highest temperature consonant with the production of sound leather. It appears 
that salts play a much smaller part in determining the physical properties of leather 
than in usual tannage. The proportion of pyrogallol to catechol tannins is of para- 
moint importance in that the pyrogallol tannin must not constitute too high a proportion. 
Mixtures of myrobalans and mimosa showed that 30 per cent of the former was safe, 40 per 
cent doubtful and 50 per cent or more definitely harmful. Use of the run-off liquor for offal 
tannage is described. Data covering the chemical and physical characteristics of the leathers 
made are given. Dry hides tend to give leather which is flannelly and having greasy flesh. 
This process is based on osmotic pressure difference, which causes a rapid diffusion of the 
water from the pelt, thereby creating a vacuum into which the tanning extract is forced. 
For such a process completely hydrated pelt is necessary. It is difficult to completely hy- 
drate dry hides and consequently they do not tan so well by this process. R.H.T. 


Mixed Indicator for Soda Ash Titrations, by M. Greene. Chemist Analyst, 43, 
91 (1954). Because of the difficulty in reaching an exact end-point when using methyl 
orange as indicator in the titration of a carbonate solution, the author recommends the use 
of a mixed indicator. This consists of 6 volumes of 0.1 per cent solution of thymol blue, 
one volume of 0.1 per cent solution of cresol red, and 14 volumes of 0.1 per cent solution 
of bromcresol green. Six to eight drops of indicator are used for each 100 cc. of carbonate 
solution. Color change is from pea green to yellow at the end point. 


A Color Test for Borates. By C. M. P. Wirth. Chemist Analyst, 43, 101 (1954). 
Add 5 drops of H.SO, or HC1 to the sample solution, mix well, and then add about 1 ml. 
of a dilute aqueous solution of polyvinyl alcohol. Mix well, and add 1 to 2 drops of a 0.1 
N iodine solution. If borates are present in moderate concentration (about 6 mg. of HsBO; 
in 5 ml.), the solution will become blue in color. In low concentrations of borates, the 
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solution will appear red to red violet. If the order of the reagents is reversed, that is, the 
iodine solution is added first, followed by HsSO, and polyvinyl alcohol, a green color 
develops. Substances such as chlorobutanol, dextrin, glucose, and zinc sulfate do not inter- 
fere with the test. 


Etching Calibraton Marks on Glass. By P. A. Duling. Chemist Analyst, 43, 
107 (1954). Well defined calibration lines can be etched on glass by covering the area with 
pressure sensitive adhesive tape, cutting with razor the required lines and then applying 
a few drops of hydrofluoric acid to each cut. After 30 minutes, the acid is washed off and 
the tape removed. Thin, sharply defined lines can be obtained by this procedure. 


Cattle Grubs. By F. O'Flaherty. Lea. Mfg., 71, No. 12, 7 (1954). The author first 
reviews the life cycle of the two classes of cattle grubs, and also shows this diagramatically. 
This is followed by a review of the various new treatments for grubs. Internal treatments 
appear to offer much promise. Among the materials are phenothiazine, di-n-butyl tin di- 
laurate and hexachlorethane which were used in England. The results were very en- 
couraging. The U. S. Dept. of Agriculture also reported good results with phenothiazine 
and hypodermic injections of lindane. The Department also reported good results with 
diazinon, chlorthion and dialkylphosphate. The work will be repeated to determine the 
effects of chemical treatments on milk and meat. It reports further on the intake by cattle 
of phenothiazine during the months when heel flies deposit eggs on the legs of cattle. The 
drug is absorbed into the animal’s blood stream so it can attack grubs before extensive 
damage has been done. The treated cattle showed 80 per cent fewer grubs than untreated 
animals. Although washes and sprays containing rotenone and lindane are successful in 
killing the grubs while still present in the hide of the host, the damage to the hide has 
already been done. Such treatment reduces cattle infection usually within a limited area 
only. 

The University of Cincinnati made a preliminary test on a small number of cattle 
wherein they were fed from January through April with feed containing a small amount of 
antibiotic. The cattle did not show grub infestation. European and American investigations 
indicate that the year-round feeding free-choice of a mixture of one part by weight of 
phenothiazine to nine parts of salt plus mineral, helps materially in reducing the number of 
grubs. The U. S. Dept. of Agriculture reports on tests similar to the above where a re- 
duction was effected of 82 per cent in grubs that encysted and cut holes in the thickest 
part of the animal’s hide. Other tests are in progress but they need further testing to 
determine their toxicity and other factors before they can come into use. The phenothiazine 
method, however, offers ranchers and cattlemen a practical procedure for grub reduction. 


The Evaluation of Sole Leather. By W. Petrie. Lea. Trades Rev., 108, 60 (1953). 
The shoe repairman, the tanner, and the shoe manufacturer should pool their knowledge 
of leathers and supplement this by chemical analysis. The collective information should be 
beneficial to each and result in a much better product. 


Synthetic Resins for Leather Finishes. By W. O. Nutt. Lea. Trades Rev., 108, 
62 (1953). An article on acrylic resins in emulsion form as leather finishes. 


Porous Plastic Uppers. Lea. Trades Rev., 109, 58 (1954). The British Boot, Shoe 
and Allied Industries Research Association examined plastic shoe upper material which 


had been perforated by passing an electric spark discharge through it. The holes were 
spaced about 0.125 inch apart and were approximately 0.1 mm. in diameter. At a relative 
humidity of 65 per cent on one side of a diaphragm of this material and zero relative 
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humidity on the other side, the perforated plastic transmitted about 0.06 mgms. of water 
vapor per square cm. per hour. By comparison, normal upper leather transmitted 3 to 10 
mgms. /sq. cm./hr. Since sweat is produced by the upper surface of the foot at from 
2 to 10 mgms. /sq. cm./hr. it is evident that, at best, the plastic would transmit only about 
5 per cent of the moisture produced by the normal foot. To make the plastic more porous 
would certainly decrease its strength and affect its appearance. The sample examined was 
far less waterproof than normal upper leather. 


Thoughts About Suspender Liquors. By W. Petrie. Lea. Trades Rev., 113, 293 
(1954). A general discussion on rocker tannage of sole leather. 


New Products Developed Since November, 1953. Amer. Dyestuffs Report, 43, 
805 (1954). There are listed about 380 dyes, 360 chemicals and 20 pieces of equipment 
which have been placed on the market during the past year. Among the chemicals are in- 
cluded waxes, sequestering agents, dyeing assistants, bleaching agents, detergents and 
emulsifying agents. An abstract, originating with the manufacturer, describes each 
product. 


Water Solubles in Insole Leathers, Lea. Trades Rev., 113, 66 (1954). The pres- 
ent British specification for insole leather requires that the water solubles will not exceed 
25 per cent and that the soluble salt## measured as sulfated ashed water solubles, shall not 
exceed 2 per cent. It is now proposed that the latter figure should be raised to 3 per cent. 
After analyzing over 700 samples of insole leathers and 400 samples of insole leathers from 
worn shoes, the results showed that 66 per cent of the leather samples and 91 per cent of 
the wear-complaint shoes had a water soluble ash content of 3 per cent or above, cal- 
culated as sulfate salts. The analyses further showed the high percentage of unsatisfactory 
leathers and secondly that the 3 per cent water solubles ash calculated to sulfates is gen- 
erally tolerable. The new specification is to operate for an experimental period. The British 
Boot, Shoe and Allied Trades Association, in addition to the above recommendation, pro- 
poses to embark on a research program on leather dyeing and finishing. This program is 
necessary since different types and combinations of finishes require different treatments in 
the show room, and the selection of suitable cleaners and dressings for each leather is no 
easy matter for the foreman. Lakes are particularly difficult to fix or to restore. 


Tannery Progress from Fifty Years Ago. By W. Petrie. Lea. Trades Rev., 108, 
331 (1953). The introduction of machinery and mechanical appliances has materially 
reduced the man power requirements in tanneries. Formerly 150 men processed 750 hides 
per week, but today the same number of men will process 3000. Further reduction is. still 
possible. The author spells out the man power saving by tannery departments. 


Properties of Zirconium Tannin. By A. F. Carter and J. W. Harrison. Lea. 
Trades Rev., 108, 334 (1953). Basic zirconium sulfate is a better tanning agent than 
either the chloride or nitrate. The best liquors have a basicity of 50 or less. It is thought 
that zirconium combines with hide substance through hydrogen bondage between the 
hydroxyl groups of the hydrolyzed basic zirconium sulfate and the polypeptide chains rather 
than by salt linkages with the side chains, as is probably the case with chrome tanning. This 
theory is supported by the fact that zirconium tanned leather can be retanned with 
chrome up to the theoretical maximum needed for salt link saturation. Such combination 


tannage gives a fuller, plumper leather. Used alone zirconium tannage requires 12-15 per 


cent Zr0z on the dry hide weight as against 6 per cent of Cr0s. Straight zirconium tanned 
leather has a shrinkage temperature of 95° C. with 15 per cent ZrQz fixation. 
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In tanning it is customary to bate the stock heavier and to bleach and pickle in formic 
acid. Stock is drummed in 200 per cent water, 20 per cent of zirconium salt containing 25 
per cent Zr0s, 10 per cent salt and 1 per cent glacial acetic acid. Time of drumming is 
usually 45 hours. Stock is left in the drum overnight, then neutralized with bicarbonate 
to pH 4.0, after which it is drained and washed. This is followed by a further neutraliza- 
tion with hypo to pH 4.5 - 5.0 and subsequent washing. Combination tannage with chrome is 
carried out simultaneously with the zirconium, but final neutralization reaches a pH of 5.0 - 
5.5. Zirconium leather needs more oil than chrome. The fatliquors usually consist of raw 
oils blended with nonionic emulsifying agents to which it is then possible to add sulfated 
oils up to 50 per cent in some cases. Drying must be done carefully, it being customary to 
hang goods at room temperature before they enter the drying chamber. Here the tempera- 
ture should start low and gradually increase, while the reverse is true for the humidity. 


Leather Design—aA Neglected Art. By C. H. Spiers. Lea. Trades Rev., 108, 707 
(1953). A general discussion on leather surface treatment. 


City and Guilds of London Institute Examination Questions. Lea. Trades Rev., 
109, 319 (1953). A set of questions given to candidates sitting for examination in 
tanning and dressing of heavy and light leather. 


Leather Industry Encylopedia. By D. Woodroffe. Lea. Trades Rev. 110, 329 
(1953). A continuation of terms in tanning and their explanation. 


Preparation of Crecodile Skins. By I. Mann. Lea. Trades Rev., 110, 557 (1953). 
Many crocodile skins are lost to the trade by improper curing. In fact such skins require 
more care in curing than cattle hides, or goat and sheep skins. Since the belly part of the 
skin is the only marketable part, it must be protected during the killing and subsequent 
handling. Certain precautions must be taken to insure a good skin. These are as follows: the 
carcass should not remain in the water for more than 8 to 10 hours. When it is removed from 
the water it should be dragged with its back down. No time must be lost between flaying 
and salting, and in no case shall the skin be dried in direct sunlight. Proper flaying is 
shown digramatically. There are two saltings - the second about two hours after the first 
when the skin has had a chance to drain, and additional flesh scraped off. Only fine salt 
should be used in both saltings, and should be well rubbed in. The skins are then re- 
moved to a go-down or store house, rolled with scales inward, with abundant salt for 
transportation. During transportation the skins should be covered and never piled more 
than three high. Curing is carried out in a cool shed and is the most difficult operation. 
Red heat is prevented by adding a preservative, such as santobrite, to the salt. The curing 
shed should be cool, high ceilinged, properly cross ventilated, and preferably with cement 
floor. About 3 weeks are required for curing. 


Staining of Aniline Dyed Leathers. Lea. Trades Rev., 114, 568 (1954). Shoe 
uppers, made with aniline dyed leather, are prone to stain if shoe linings are made of 


cloth containing more than 5 per cent organic solubles (by hot extraction), 3 per cent 
organic solubles (by warm extraction) and one per cent soluble inorganic salts. To 
keep aniline dyed leathers clean, it is recommended that a thin, continuous wax film be 
spread over the surface of the leather. If shoes are dirty or muddy, they should be wiped 
off gently with a moist sponge and then with a dry cloth. When they are dry, shoe polish 
or cream should be applied carefully and evenly. 
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Sulfite Cellulose Extracts. By W. Petrie. Lea. Trades Rev., 114, 569 (1954). 
Sulfite cellulose can be used advantageously with catechol tannins in a yard, wheel extract, 
or dry dip blend. They are particularly useful as loading material as they do not oxidize 
or discolor the leather. Most of the commercial products are either soda or ammonia neu- 
tralized. Those from Sweden are usually neutralized with ammonia. It is regarded as 
premature to judge the quality of the syntans having a sulfite cellulose base. 


United States Requirements of Tanning Materials, Lea. World, 46, 618 (1954). 
In 1953 the United States imported tons of extracts as follows: mangrove 3320, quebracho 
and urundy 119,620, chestnut 9470, valonia 900, wattle 16580, others 1340. Crude tanning 
materials imported in tons were as follows: myrobalams 9740, valonia 6440, and wattle 
11,850. No figures are given for mangrove bark imports. 


Absorptiometric Colorimetry in the Textile Laboratory, By C. H. Giles and 
I. S. Shaw. J. Soc. Dyers and Colourists, 69, 481 (1953). This is a description of the 
principal uses of absorptiometers and colorimeters in a textile laboratory, including their 


employment for the determination of the concentration of dyes in solution and of dyes 


and certain auxiliary products on the fiber, the amounts of metals present on the fiber, and 
the pH values of aqueous liquids. Tabulated descriptive details of current British instruments 
are included, and recent developments in the understanding of the relative accuracy at- 
tainable in absorptiometric analysis, and its improvement are discussed. The paper is largely 
a review, but a little new investigational work has been included where necessary to sup- 
plement the published information. 


Solubility of Feather Keratin. By. A. M. Woodin. Nature, 173, 823 (1954). 
Through J. Soc. Dyers and Colourists, 70, 378 (1954). Results of X-ray analysis, dialysis, 
and chemical reactions of solutions and products obtained from the _ dissolution of 
feather keratin in urea-bisulfite solutions are presented, and indicate that the keratin 
molecule has a molecular weight of 10,000. 


The Solubility of Wool in Urea-Bisulfite Solution and Its Use as a Measure 
of Fibre Modification. By K. Lees and F. F. Elsworth. J. Soc. Dyers and Colourists, 70, 
354 (1954). The authors had in mind the possibility that the effect of alkaline treatment 
on the solubility of wool would be more clearly revealed by the use of a more powerful 
protein dispersing agent than 0.1 N sodium hydroxide as used in the alkali solubility test. 
It had already been shown by Jones and Mecham [Biochem. 3,193 (1943) ] that the keratin- 
proteins can be partly dispersed in a neutral solution of protein denaturant, e.g. urea, in 
the presence of a reducing agent, e.g. sodium bisulfite, capable of splitting the disulfide 
linkages, an essential preliminary reaction in the dispersion of the keratins. The effects 
of different treatments on the amount of wool dissolved in one hour by a solution contain- 
ing 50 per cent of urea and 3 per cent sodium bisulfite at 65° C. are shown in tabular 
form. The method shows promise as a means of indicating the nature of the treatment 
accorded a sample of wool and is also a sensitive method for assessing the severity of such 
treatment. 


A Study of Certain Natural Dyes. I, Adsorption of Brazilwood and Logwood 
Coloring Matters by Fibers. By F. M. Arshid, J. N. Desai, D. J. Duff, C. H. Giles, S. 
K. Jain and I. A. Macneal. J. Soc. Dyers and Colourists, 70, 392 (1954). The adsorption 
properties of haematein, the coloring matter from logwood, and its leuco compound, haema- 
toxylin, together with brazilein, the coloring matter from brazilwood, have been studied 
on several types of fibre. Brazilein and haematein are weak acids and are adsorbed by 
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wool or nylon appreciably only from acid solutions, probably by hydrogen bonding between 
the fibre and the undissociated haematein or brazilein molecules, as well as by acid-base 
combination with the charged amino groups in the fibre. Very high adsorption values 
observed at about pH 1.0 may be indicative of some hydrolytic breakdown of the fibre. 
In solutions less acid than about pH 7, adsorption is very low on account of the mutual 
repulsion between the coloring matter anions and the negatively charged fibre. Haema- 
toxylin is a tetrahydric phenol and has the very unusual property, in a single substance, 
of appreciable substantivity for cellulose as well as for cellulose acetate, nylon, and protein 
fibres. A study of the apparent heat of adsorption, of the nature of the isotherms, and of 
the affinities leads to the conclusion that its adsorption by cellulose acetate, nylon, and 
wool is most probably attributable to the formation of hydrogen bonds with the fibre. 
those formed by nylon and wool being stronger than those formed by cellulose acetate. The 
adsorption by cellulose, studied by the same means, appears to be of a different nature and 
to be attributable to weaker forces, probably van der Waals attraction. Since haematoxylin. 
with four strong hydrogen-bonding groups, does not seem to form hydrogen bonds with 
cellulose in water, it is unlikely that any dyes can do so, and their adsorption may therefore 
be due to physical attraction and not to hydrogen bonding. Some evidence is given that 
haematoxylin may act as a cross-linking agent between the peptide groups in the mole- 
cular chains of proteins. Analytical methods for the coloring matters are evaluated. 
Refractometry was used in determining the adsorption of haematoxylin. A simple and 
effective method of packing loose fibres for adsorption tests is described. 


A Study of Certain Natural Dyes. Il. The Structure of the Metallic Lakes of 
Brazilwood and Logwood Coloring Matters. By F. M. Arshid, R. F. Connelly, J. N. 
Desai, R. G. Fulton, C. H. Gilles and J. C. Kefalas. J. Soc. Dyers and Colourists, 70, 402 
(1954). The lake-forming reactions of the oxidized and reduced forms of the logwood and 
brazilwood coloring matters with the more important mordanting metals have been investi- 
gated. The oxidized forms appear to be the lake-forming species, the o-hydroxyquinone 
system of the molecule chelating with the mordanting salt before lake formation can take 
place. When a chromate or a dichromate is used as mordant, this is first reduced to the 
chromic cation, at the expense of the total destruction of some of the coloring matter, 
before lake formation occurs. The logwood coloring matter, when treated with a chromium 
salt in solution or on the fibre, forms a deep blue 2:1 (dye:metal) complex, which is 
preceded by a transient purple 1:1 complex. Aluminium, cobalt, and (ferric) iron also 
form 2:1 complexes, and copper appears to form a 1:1 complex. The lakes formed in 
substance are amorphous, infusible, and almost insoluble in all solvents. Exact characterisa- 
tion of these bodies, which appear to be mixtures, is not practicable, but by a considera- 
tion of probable reaction sequences, in conjunction with the elementary analyses, a series 
of formulae have been drawn up which are believed to represent their most probable con- 
stitutions. The development of insolubility is believed to be due to one or more of the 
following effects - mutual precipitation of catonic or anionic lakes by complex anions 
or cations respectively, formation of non-ionic lakes, and the form of condensation 
polymerisation known as “olation”. It is suggested that similar changes occur in the fibre 
during the normal mordanting and dyeing processes, and that parallel reaction sequences 
may take place in dyeing other forms of mordant dye. The deep blue-black logwood lake 
on the fibre is believed to be a mixture of an anionic complex, e.g. [hnCr(OH)chn] 
[Cr(OH:) (H.O),.]*, 4H:0 with the derived olated body 


—hn Cr hn— 


OH OH | 8H,0 


L— hn cr hn— 
(hn=Haematein anion) 
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The iron lake is probably similar in constitution. In addition to the action of the 
chelating groups, the phenolic groups not in the quinonoid nucleus of the color 
molecule appear to take part also in salt formation with cobalt or copper, but not 


chromium or iron. 


Adsorption of Water Vapor by Proteins, By H. B. Dunford and J. L. Morrison. 
Canadian J. Chem., 32, 558 (1954). Through J. Soc. Dyers and Colourists, 70, 427 (1954). 
Bull’s isotherms for the adsorption of water vapor by proteins are fitted by the Brunauer- 
Emmett-Teller equation for the range of relative vapor pressures 0.05-0.5. The Harkins 
| ' n | 


Jura equation is applied to Bull’s data, and in most cases linear p 


the range 0.5 or 0.6 to 0.95. Nylon gives linear plots over the range 0.7 to 0.95. The ar 

of water vapor in a mono-molecular layer is calculated from both equation 

ment obtained. It is suggested that a film at least two molecules thick is formed, 

upper layer being condensed and occuping the same surface area as the underlying mon 

molecular layer, the same number of adsorption sites being involved. The fact that nylor 
the H.-J. equation over a smaller pressure range may be due to tl 


pellent hydrocarbon spacings between peptide links hindering condensed film 


Structure for Collagen, By F. H. C. Crick. J. Chem. Phys. 22, 347 (1954). Through 
J. Soc. Dyers and Colourists, 70, 476 (1954). A suggested structure consists of | 
peptide chains helically wound around a common axis. The backbones 
are related by a diad coinciding with the fibre axis. The asymmetric w 
two residues, A and B. All the peptide links have the cis-configuration. 


successive peptide links on either chain are alternately perpendicular and 


rallel to the fibre axis. The two Chains are held together by hydrogen bonds 1 
st 


to the fibre axis and passing very close to it. The model imposes certain re 
side chains. Residues of type B cannot be proline or hydroxy proline; those 
be. There is close approach between the 8 C atom of a residue of type B 

| that of the nearest residue of type A on the other chain, which suggests tl 


of any such pair will be glycine. 


Phermoelectric Potentials of Dye-Gelatin Phosphors. By 
33, 40 (1953). Through J. Soc. Dyers and Colourists, 70, 476 
electric potentials of gelatin dyed with Rhodulin Orange N have been 
temperatures and humidities. The dry phosphor gave the highes 

est phosphorescence. From the sign of the potential and 


y. dyed gelatin phosphors must be classed as semi-conductors 


New Observations on the Chemistry of N-Carboxy a-Amino Acid Residues 
Gq. H Ballard. Sas H. Bamford and F. 5. Wevmouth Vature 174, 173 195 1) I 


Dyers and Colourists, 70, 476 (1954). The polymerisation of man 


1 l 
| 


vdrides in highly polar organic liquids is catalysed by solubl 
is LiCl and Nal. The main products are cyclic polypeptides 
cet wid. Kinetic studies of LiCl-catalysed reactions of 
ride show that the initial rate of reaction is not significantly affectec 
oes not depend on the method used for purifying the salt. Acids have a 


t, a trace present initially producing an induction period. The hydan 


+ 


comparatively strong acid and the reaction is self-inhibiting at quite smal 
lt concentration 0.1 N the rate shows second-order dependence on 
ind is independent of LiCl concentration. The ra falls off 


n of LiCl below ca. 0.1 N. The catalytic effect of salts is apparent! 
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with the presence of an >NH group in the N-carbonic anhydride molecule and is 
attributed to complex formation between the anhydride, or hydantoin, and cation, resulting 
in the displacement of a proton and the formation of a molecule in which the N atom has 
basic properties sufficient for reaction with N-carboxy-a-amino acid anhydrides. N-Carboxy- 
a-amino acid anhydrides which are not N-substituted react readily in the presence of 
tertiary bases. The products contain considerable amounts of hydantoin-3-acetic acid 
derivatives and cyclic peptides. A high polarity of solvent favours hydantoin formation. 
The results obtained with tertiary bases thus resemble those with Li salts in polar media, 
and a similar mechanism is postulated. 


Copolymerization of N-Carboxyanhydrides and Amino Acids. By W. Lautsch, 
R. Schiitze and W. Broser. Kolloid Z., 133, 1 (1953). Through J. Soc. Dyers and Colourists, 
70, 477 (1954). The kinetics of polycondensation of mixtures of the N-carboxyanhydride 
of L-glutamic acid and DL- or D-phenylalanine in different proportions has been followed 
polarimetrically. 


Some Observations on the Histology of Keratin Fibers. By B. Manogue, M. S. 
Moss and R. L. Elliott. J. Soc Dyers and Colourists, 70, 502 (1954). Sections of several 
different wool and hair fibres have been given chemical treatments alleged to isolate the 
“subcuticle membrane”. The residues consist of parts of the cuticle, cortex, and medulla. 
The cortex residue is made up of cortical cell nuclei, fibrils, and thin membranes located 
at the boundaries of the cortical cells. The membranes are more resistant to treatment with 
sodium hydroxide solution and sodium sulphide solution than the major part of the cells, but 
are dissolved by proteolytic enzymes. The membranes are probably the material hitherto 
termed “intercellular cement”. 


Sulfonation and Sulfation. by J P. Sisley and P. J. Wood. Amer. Dyestuff Re- 
porter, 43, 741 (1954). The authors deal with the mechanisms of sulfonation, sulfonating 
agents, the sulfonation of liquids, the action of sulfuric acid on unsaturated fatty acids having 
one double bond and one unsaturated hydroxy acids, the sulfonation of fatty alcohols, al- 
kanes, alkenes, aromatic hydrocarbons, and finally touch on other methods of fixation of 
-SO;H and -O-SO;H groups. Numerous references are cited. 


The Treatment of Tannery Wastes. By M. M. Luckens. Lea. Manufacturer, 74, 
No. 1, 7. No. 8, 7 (1954). The basic authority for the control of the pollution of water is 
essentially a state function but since waterways know no political boundaries, the Federal 
Government and various regional agencies are playing an increasingly important part in the 
abatement of water pollution. Legislation for the control of pollution varies from state to 
state. Usually the protection of streams rests with Departments of Health, but other agencies, 
such as the wild life and fish commissions, likewise have authority over stream pollution. 
However, all coordinate their efforts, so that the end result is usually uniform. 

Criteria used in the abatement of stream pollution are of two types, the first deals with 
the receiving water, and the second describes the waste discharged. Stream standards are 
divided into two categories, namely, quality of the receiving water and dilution requirements. 
Effluent standards are of two types. The first type specifies the degree of treatment of per 
cent removal of a specific pollutant in the waste to be discharged. The second type defines 
the strength of the waste to be discharged or the amount of specific substances that can be 
discharged into the stream. Stream standards take into account dilution and the capacity 
of the stream to assimilate and handle waste. Effluent standards on the other hand are 
easy to define and to administer. 





Equally important for both your “softy-type” 
leathers and the firmer types is the balanced perform- 
ance you get to the highest degree only in famous 
Nopcolene® fatliquors. This balanced performance 
stems from the dual action of the two properties most 
necessary for finishing quality leathers—excellent sur- 
face lubrication plus controlled penetration. 


This dual action of Nopcolenes give you a highly 
flexible control of all your leathers. It assures you not 
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only of tight grain, good tensile strength, and stitch 
tear but it permits you to achieve the exact degree of 
temper, softness, hand, break, and stretch you wish 
to produce. 


You'll find too that these Nopcolene fatliquors 
are readily soluble. Also, many of them are moisture- 
free; others contain not more than 6 to 7% moisture. 
This means real savings to you in freight, handling, 
and storage. 


Write today for your FREE copy of the Nopcolene 
booklet, containing up-to-the-minute data and tannery- 
tested formulas for use with various leathers. 


Nopco Chemical Co., 104 Bark St. Harrison, N. J. 


PLANTS: Harrison, N. J. » Cedartown, Ga. + Richmond, Calif. 





Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 
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porneo & YT @ H extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 





A. PURE TANNERY OILS 


AND FAT LIQUORS 
TANNERY OILS 


W FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


STRONGER, 
BETTER-LOOKING LEATHER... 


. In shorter processing time! Leather chemists tell us 
they achieve this result consistently with Sun’s Leather- 
Processing Oils. Reason: these oils mix easily, work fast, 
lubricate fibers uniformly. There’s no surface scum; so 
rapid, thorough tanning produces light, even-colored leathers 
—superior in quality, temper and tensile strength. For full 
details, call your nearest Sun Office . . . or write to Sun Oil 
Company, Philadelphia 3, Pa. In Canada: Sun Oil Company 
Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY ™SUNOCO> 


PHILA. 3, PA. - SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 
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HE OHIO LEATHER CO. 
Quality Calf Leather 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
K BOSTON * NEW YORK * * CHICAGO 


— — 








EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. * Tannery at Racine, Wisconsin 


92 South St , Boston, Mass., Day Gormley Leather Co 29 W. 36th St., New York City, Eugene Williams 
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MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 
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The Original Dry Color 


ail for Splits and Suede 


(also in paste form) 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 
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ESTABLISHED 1883 
Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


\ffords complete tannery coverage, concentrated among 
tanmers, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 

tives, superintendents, chemists, and buyers. 

Make your advertising dollars count. Use Shoe and Leather 
Reporter's TANNERY BUYER. 

“% x v x 
SHOE AND LEATHER REPORTER 
Executive Offices: 207 ESSEX STREET, BOSTON 11, MASS. 


Offices in = CHICAGO = CINCINNATI s WASHINGTON 
NEW YORK * MILWAUKEE e ST. LOUIS 2 LONDON, ENG. 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 
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STANDARD HIDE POWDER | 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 





Garden State Tanning Ine. “The Extension of Knowledge is 


" by the Investigation of Matter”. 
Pine Grove, Pa. ee ee 


This spece dedicated to 
Tanners’ Council Research Laboratory 


Upholstery Leather by 0 Fiiend 


Manufacturers of 


New York Office 330 Fifth Avenue 












KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 
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TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOctoverd 8-2990 _ CABLE: Actrask TELETYPE: CG1478 











*(Reg. Pending) 
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EVERYONE IS ASKING 
' * 


WHA 
ABOUT “FORESTAN” i 


is 2? 


T 
T gs 





Naturally, it must be something 
NEW...and it is! A new, proven 
tanning material which pro- 
vides surprisingly superior 


results. 





“FORESTAN” 
MINIMIZES OXIDATION 


Equipment is being installed 
now to assure an uninterrupted 
and abundant supply of this 


proven, scientific material. 


“FORESTAN” 


WILL ASSIST EVERY TANNER 


~~ +e AeeR 

WILL BE WITH US 
Vuh 
>ALWAYS= 


FOLLOW THESE ANNOUNCEMENTS : APANJISVT] \N 
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wind Wichweed 


for leather specialties 


Deep, lively tones in leather specialties have the eye appeal 
that draws shoppers into the store. There are Du Pont dyes 
for every type and grade of leather, and they offer you deep 


penetration, levelness of shade, and uniform dyeing qualities. Some Du Pont Dyes 
for Leather Specialties 


For gloves and other washable items, there are Du Pont dyes 
with outstanding washfast characteristics. 


In addition to developing and manufacturing these leading 


leather dyes, Du Pont offers you the help of an expert technical- “PONTACHROME™* Brown G 
service staff. Whether it’s selecting the dye best suited for your “PONTACYL™* Fast Black BBO 
needs, or a technical problem arising in the application of Du Pont Chromate Brown EBN 
color, drop a line to E. I. du Pont de Nemours & Co. (Inc.), 

Dyes and Chemicals Division, Wilmington 98, Delaware. Se ee 





Delt Dyes 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 
paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 

. does the outstanding job in editorial service. 

. has twice the paid circulation and considerably more readership. 
. . carries more than double in advertising volume. 

. does not sell advertising on its front cover. 

. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


us today. 









success. If you want more facts, write 
LEATHER AND SHOES 


300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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Columbia-Southern is the depend- 
able new producer of chrome chem- 
icals. Shipments are being made 
promptly from its plant in Jersey 
City, New Jersey. 


Columbia-Southern, the leading 
merchant producer of chlorine, and 
a leader in the manufacture of alka- 
lies, brings to the chrome field a 
rich background of knowledge in 
quality chemical production and an 
enviable record in customer service. 


Columbia-Southern, a wholly 
owned subsidiary of Pittsburgh 
Plate Glass Company, provides 
your guarantee of stability, assured 
source of supply, and progressive 
policies that are conducive to pleas- 
ant business relationships. 









Columbia-Southern welcomes your 
inquiries and the opportunity to 
serve you. 


OC) V y A BICHROMATE OF SODA 


BICHROMATE OF POTASH 


ORNS Ee |: marion 


BICHROMATE OF POTASH 


fon] oy | masse Vi om a 


CHROMATE OF SODA 





COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
OWE GATEWAY CENTER - PITTSBURGH 22 - PENNSYLVANIA, 
DISTRICT OFFICES: Cincinnati * Charlotte 
Chicago * Cleveland * Boston © New York 
St. Louis * Minneapolis * New Orleans * Dallas 
Houston ° Pittsburgh * Philadelphia *San Francisco 
IN CANADA: Standard Chemical Limited and its 
Commercial Chemicals Division 





for all types of Ti 
knits 
NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


HOES LEATHER 60. | nA guicH ine. 


SOLE LEATHER . 
Buford, Georgia 


_ TANNERS SINCE 1873 
Tanners Cut Sole Division ‘ 


Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO. CHICAGO, ILL. 
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How to keep 






women buying 
genuine leather 


We think the answer is this: 
Keep quality up! 


Women love the look, the 
feel—even the smell—of good, 
well-tanned leather. And wom- 
en are discriminating. They’re 

not likely to turn to substitutes 
N while fine leather is available. 


All over the world, fine 
leather often gets that way, 
thanks to DIAMOND Chemicals 

. and Technical Service. D1a- 

4 \ MOND ‘Tanolin®, bichromate, 

» \  ~ fat liquors and neutralizers are 
cs 


> 


all lab-controlled to assure con- 

\. sistent quality. Your DIAMOND 

“representative is trained in 

leather chemistry—and all our 

technical people are behind him 

—ready to help you with your 
problems! 


Quick delivery from strate- 
gically located warehouse 
points provides another good 
reason for specifying and 
standardizing on DIAMOND 
Chemicals, DIAMOND ALKALI 
Company, 300 Union Com- 
merce Bldg., Cleveland 14, O. 


oxmown | DIEAIMOnad 
> " 
“—", Chemicals 





XXXVIII 


GET BETTER LEATHERS 
THROUGH 
BETTER NEUTRALIZATION 


GET BETTER 
NEUTRALIZATION WITH 


SOLVAY sicarsonare 


REASONS WHY YOU SHOULD USE 
SOLVAY AMMONIUM BICARBONATE 


FASTER, SAFER, BETTER PENETRATION —Penetrates the leather 
uniformly throughout the thickness of the hide—the inner area 
as well as the surface. 


LOW pH—A 1% solution has a pH of only 7.8. 
HIGH NEUTRALIZING VALUE—Greater than borax or sodium bicarbonate. 


BETTER DYEING CHARACTERISTICS— More 
uniform finishes. 


IMPROVED GRAIN— More attractive leathers. 


UPGRADED LEATHERS—Higher quality, Other Solvay Products 
finer finishes. for Tanners 
CLEANSING SODA XX 


s 
SEND FOR TEST SAMPLES of Solvay Ammonium Bicar- ! ° ae 
bonate which are available without cost* or obli- ; ca 
gation! For further information and samples, } ——— 2%" "cr" 


write or phone the nearest Solvay office. Soda Ash . Snowflake® Crystals 
, Potassium Carbonate 
Calcium Chloride 
Sodium Bicarbonate 
Ammonium Bicarbonate 


SOLVAY PROCESS DIVISION Caustic Potash,» Sodium Nitrite 


Ammonium Chloride ~. Chlorine 


o Caustic Soda - Chiorof 
fied daar sintdtnse h tyreoigea “ueeecietnone 
hemical || 61 Broadway, New York 6, N. Y. Para-dichlorobenzene 


*In Western Hemisphere countries 


Ortho-dichlorobenzene 
. Methyl hlori 
= GRANT SALES OFFICER Setlen Chelan” 
Boston + Charlotte + Chicago + Cincinnati + Cleveland - Detroit + Houston Carbon Tetrachloride 
New Orleans « New York + Philadelphia - Pittsburgh - St. Louis - Syracuse L 





...a@ working team! 


Antara is a major supplier of chemicals to the 
leather trade and its established products are well 
known for application in various stages of leather 
processing. New products, in research or now be- 
ing field tested, will lower your manufacturing 
costs and improve your leather products. 

Our qualified sales and technical personnel are 
always ready to show you how Antara Chemicals 
can work for you. 


BLEACHING—Biancol, Tanigon DLNA, 
Nullopons 
DEGREASING—Emulphors, igepals 
DYING lena, Nullepons, Igepals, 
Igepons, — MENA, 
Supramine XA 
FATLIQUORS—Emulphors, Oils, 
Supramine XA, 
Feng ine-- ee a eee Nuflapons, 


FLAME Camrteaeelios Bottom A 
NEUTRALIZING—Neutrigan 
PLUMPING—Leotan A 


PRESERVATIVE—Preventols 
SOAKING—Mollescal CA, Igepals fee 
TANNING AIDS—Biancols, Tanigan DLNA — 
WETTING RAS Nate Sepetahees, eg 


Fiom Rosearch, to Ieee ga 
ANTARA, CHEMICALS 


A SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET * NEW YORK 14, NEW YORK 


SALES OFFICES: New York * Boston * Providence * Philadelphia * Charlotte * Chattanooga * Chicago 


Portland, Ore. * San Francisco ad ue LL ee eo el 





~~" ages a e 


VArmour’s 
‘QUALITY 
\ Leathers - 


SOLE ..4 UPPER LEATHER 


ARMOUR LEATHER CO. 
Chicago Boston New York 


KOREON 


Mutual’s Prepared 
One-Bath Chrome Tan 


« Potassium Bichromate - 
Sodium Bichromate - 


gm MUTUAL CHEMICAL COMPANY 


OF AMERICA 
99 PARK AVENUE - NEW YORK 16, N.Y. | = 
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VELVETEEN BLACK 


A BRIGHT, DEEP BLUE-BLACK NON-INFLAMMABLE 
FINISH, FOR PLATING OR GLAZING. 


USE ON FULL GRAIN OR CORRECTED LEATHERS. 


EVEN SPREADING - EXCELLENT COVERAGE 
GOOD TIGHTNESS TO WET RUBBING 


SAMPLE ON REQUEST 


Manufacturers 


APEX Established 1900 of a complete line 


aR Apex Chemical Co., Inc. of specialties for 


the tanning trade 
225 West 34th St., New York 1, N. Y. 


UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices. COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 





TANIMEX CORP. 


350 Fifth Avenue New York I, N. Y. 


Prime Importers of 


QUEBRACHO EXTRACT 
WATTLE EXTRAC He GRAND 
CHESTNUT EXTRACT 


LION’S HEAD BRAND 


All available in Solid, Pulverized and Spray Dried form. 


Raw Tanning Materials of all descriptions. 


LEATHER and 
TANNING 
MATERIALS 


CONSULTING « TESTING « RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 





a Wal 
& TANNING MATERIALS 
TESTING & RESEARCH 
Sampling in all U.S. Ports 


PENNIMAN & BROWNE, INC. 
CHEMISTS - ENGINEERS - INSPECTORS 


cD eee CPA ee ee 


RESEARCH 
PAYS DIVIDENDS 


when Properly Applied. 


THE TANNER’S COUNCIL 
RESEARCH LABORATORY 


University of Cincinnati 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 


is 
THE DEPARTMENT OF BASIC SCIENCE 
in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 





THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
University of Cincinnati 


5G 


We serve the Tanning and Leather Industry 


through a broad program of Research. 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 
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ITALIAN 


CHESTNUT EXTRACT 


Solid — Powder — Spray Dried 
also 


MELLOWED CHESTNUT 
Highly Soluble — Weight Giving — Good Color 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 
Mellowed Spray 
Solid Powder Dried 
TANNIN a ee 65.95 73.5 
NON-TANNIN = Sgt iat oa 26.67 19.1 
INSOLUBLES pei ne oe .65 .67 Zz 
6.71 6.7 


STAINLESS SUMAC CRYSTALS 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD’S LEADING EXTRACT CHEMISTS 


SOLE AGENTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 


0, i re 64.34 
NON-TANNIN . . . . . ) 16.03 17.14 


UE kw Oe 1.70 0.72 
Wee. . 6 4s es SS oe 17.80 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN "G” 


* 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 


PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
McArthur Chemical Co., Lid., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 


ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Ltd., 7-8 Railway Approach, London, S. E. 1 





